COUNTY OF SANTA CRUZ

PLANNING DEPARTMENT

701 OCEAN STREET, 4™ FLOOR, SANTA Cruz, CA 85060
{831) 454-2580 Fax: (831) 454-2131 ToD: (831) 454-2123
TOM BURNS, PLANNING DIRECTOR

April 14, 2009

Building, Accessibility, and Fire Code Appeals Board
701 Ocean Street
Santa Cruz, CA, 95060

Subject: Michael Watson Appeal
Members of the Board:

On March 27, 2009, the Planning Department accepted an appeal by Claire Machado for Michael
Watson {Attachment 1) of the requirement by the Planning Department that a soils report is required for
the construction of a third floor addition and retaining wall for an existing single-family residence located
at 11607 Lake Boulevard in Lompico.

Background

In 2004, this property was issued a red-tag by the Code Enforcement section of the Planning
Department, due in part because the owner reconstructed the roof and attic to create a 3" level (story).
Since then, the property owner has been working to resolve the violation and has had at least two
stipulated agreements with the County. On December 13, 2007, Building Permit Application 64947G
was submitted. The permit description is as follows:

Rectify Red-Tag:

1. - Recognize as-built roof framing to create a 516sf habitable 2nd floor at an existing 1-story
SFD with habitable basement to include: 2 bedrooms (1 relocated from main floor), 1 bath,
new exterior deck and new 540sf. stairwell that attaches all floors. Remodel to convert
bedroom to living room at main floor. Results in a 2-story SFD with habitable basement to
include: 3 bedrooms, 3 baths, kitchen, dining/family room, living room (called laundry/utility
room) and decks.

2. Construct concrete retaining wall.

The plans submitted indicate the attic area will become a habitable 3™ floor, the foundation will be
upgraded (underpinned) to 24” wide by 18" deep, loading of the retaining wall that supports the upsiope
portion of the home will be modified and that a new 4°-5" retaining wall will be constructed upsiope of
the structure. :

Building Permit Review

Because Building Permit Application 64947G was submitted to the Planning Depariment on December
13, 2007, the California Building Code (CBC) in effect is the 2001 CBC. The first review of the Building
Permit application was completed and a deficiency letter sent on January 11, 2008. This deficiency
letter identified a number of things from several agencies that had to be added to the plans and
provided for review before the Building Permit could be approved.  The requirement for the soils report
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was made by the Environmental Planning staff based on a site visit, a detailed review of the plans for
the proposed building permit and research of the project site, and stated the following;

Due to the expansion of the existing home by approximately 1012 square feet of new habitable
space, the foflowing reports are required:

1. A soils (geotechnical) report is required to determine the suitability of the foundation with respect
lo the steep slope and added loads. This report must include a slope stability analysis for the slope
below the home, as if exceeds 50-70%.

2. You have the oplion of applying for a Geologic Hazard Assessment fo determine the extent of
geologic hazards on the subject property, or submit a Geologic Report completed by a licensed
geologist through a consulting firm. This report must address potential slope instability within the
project area, and make necessary recommendations for mitigation of any existing hazard. If you
choose to apply for the GHA, the fee is approximately $1100 and may result in the requirement for
the Geologic Report. To apply for the GHA, please bring two sets of the site pfan to the Zoning
Counter M-F 8-noon.

3. Engineered grading and drainage plans must be prepared for the proposed new driveway and
parking area, as this area Is extremely steep and subject to potential slope stability problems. The
soifs engineer must also provide recommendations for design characteristics of the driveway
retaining wall.

Please note that lists of consulting firms are available through our website or in person at the
Zoning Counter. Once the above items have been completed, please resubmit for review by the
department civil engineer, geologist and staff planner. Further comments will be forthcoming once
we have received these items.

On September 3, 2008, a revised set of plans was submitted in response to various issues identified in
the deficiency letter. The response from the applicant to the requirement for the soils report was that
the addition was 484 sf and, therefore, the requirement for a soils report did not apply.” On September
16, 2008, Environmental Planning staff entered the following comments in reaction to the resubmittai:

There are several thresholds for requiring geotechnical (soffs) report. In addition to the square
foolage that has been added over time (which exceeds 500 square feet according to assessor's
records) soils reports can be required for additions or conversions to habitable space whenever the
site is located in an area of steep slopes or potential instability. Additionally, soils reports can be
required for any projects that include new retaining walls, such as this application.

Therefore, after reviewing this project with both the Senior Civil Engineer and the County Geologist,
I conclude that the comments contained in the first review on January 16, 2008 are still applicable
and must be satisfied before this application can be approved.

On October 2, 2008, the applicant submitted a letter appealing the determination of the Environmental
Planning staff to the Building and Fire Code Appeals Board. However, the required appeal fee was not
included with the appeal letter. As a courtesy, Assistant Planning Director Mark Deming met with the
applicant and his representative on October 30, 2008 to discuss the outstanding issues. Foliowing the
meeting, Mr. Deming asked Environmental Staff to re-examine the situation. Mr. Deming sent the
applicant a letter on February 6, 2009 with his findings and informed the applicant that he had 14 days
to file an appea!l of the determination to the Building, Accessibility and Fire Code Appeals Board
{Attachment 2). Due to an oversight in noticing, additional time was provided to the applicant to file an
appeal. The applicant did file an appeal and pay the required fee on February 25, 2009 - within the

' The 2007 CBC requires that a soils report be prepared for every building permit. Santa Cruz County modified

that requirement to exempt additions that are less than 500 sf. As noted above, this version of the CBC does not

apply to this building permit application.
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extended timeline provided by the Department. However, the letter that the applicant submitted for the
appeal was the same letter that he had submitted in October 2008 and it was not responsive to the
February 6, 2009 decision. Again, as a courtesy, the applicant was contacted and informed that the
appeal letter needed to address the February 6, 2009 letter and be dated with a contemporary date.
Additional time was granted to the applicant to compiete the appeal letter. An updated appeal letter
was received by the Planning Department on March 27, 2009, and that is the matter now before Your
Board {(Attachment 1).

Appeal Issues

The letter from the appellant describes the reasons for the appeal. The applicant disagrees with the
Environmental Planning staff’s requirement for a soils report because it is not a code requirement, there
is no change to the foundation proposed, the requirement is based on judgment that there are known
soils problems in the area and that conservative design standards were used in the design of the
proposed retaining wall. The following analysis will address these issues.

Analysis of Appeal issues

The requirement for a soils report by the Planning Department was required for this application based
upon provisions in both the CBC and the County Code.

2001 CBC Requirements

The addition of a 3" story adds new loads to the foundation. The 2001 CBC indicates that two story
structures require a foundation that is 15" wide by 18" deep while three story structures require a
foundation that is 18" wide by 24" deep (reference table 18-1-C, Attachment 4). Therefore, the entire
foundation is required to be upgraded to meet the 2001 CBC and the submitted plans {sheet 12 of 13)
and the structural calculations clearly propose new underpinning to deepen and widen the existing
foundation to support the additional loads.

Under the 2001 CBC, adding a story and increasing the size of the foundation to meet the requirements
of Chapter 18, does not always trigger the requirement for a soils report. However, Section 1804.1 of
the 2001 CBC states, “The classification of the soils at each building site shall be determined when
required by the building official. The building official may require that this determination be made by an
engineer or architect licensed by the state to practice as such.” The Building Official uses a variety of
sources to decide whether to impose this requirement and has the authority to make this determination,
as stated in the code.

The following information was used in this determination:

1. The site is mapped as falling within a “probable” landslide area on the Cooper-Clark Landslide
Maps (see Attachment 5). This mapping is corroborated by a Geologic Hazards Assessment
(GHA){Attachment 6) performed in 1990 on the adjacent property just downslope (west) of this
parcel. The GHA states,

“The entire parcel is situated within a “probabie” Cooper-Clark mapped landslide.
The colluvium exposed in cuts adjacent to the pad and Carrol St. (both its lateral
extent and its inferred thickness} support the existence of the mapped landslide
feature, at least at and adjacent this parcel. Extensive downslope activity
(probably Jan ‘83 event) is evident south of the parcel (end of Arbol St.).
Hummocky topography and distorted growth patterns in redwoods are prevalent
on the parcel. Possible detachment features and elongate basinal depressions are
likely east and south of the parcel. The potential hazard for slope failure to impact
development on this parcel during the expected lifetime of the structure is, in a
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likelihood, very high and needs to be thoroughly evaluated in a geologic
investigation.” (Page 3, ltem 7)

The presence of a landslide supports the need for a soils report. A soils report will be able to
determine the depth required for the foundation to be founded on competent non-landslide
material.

2. A soils report (Attachment 7) performed on a parcel 200 feet North of Mr. Watson’s property
indicates that the site is underlain by up to 10 feet of very loose colluvium. Therefore the need
for a soils report is further substantiated to make sure that the foundation is founded below the
loose colluvium.

3. The project plans do not conform to the standard CBC requirements for setbacks from slopes.

Section 1806.5.1, Section 1806.5.3 and Figure 18-I-1 of the 2001 CBC require foundations to be
set back from slopes in excess of 33% by a distance of H/3 (where H is the height of the slope),
and Mr. Watson’s house is located above slopes of approximately 70%.

Given a slope height of 70 feet and a 70% slope, the required setback from the foundation to
the face of slope would be 23 feet. Given that the current structure is only setback from the
slope between 2 and 9 feet (based upon field measurements by County staff), the required
foundation depth would range from 10 feet to 14 feet below the ground surface (see Attachment
8). This is substantially deeper than the 18" as is being proposed on the plans.

Furthermore, Section 1806.5.3 of the 2001 CBC states,

“footing on or adjacent to slope surfaces shall be founded in firm material with an
embedment and setback from the slope surface sufficient to provide vertical and
lateral support for the footing without differential settlement”.

Section 1806.5.6 goes on to state that the Building Official may approve alternate setbacks and
clearances and that, “The building official may require an investigation and recommendation of
a qualified engineer to demonstrate that the intent of the section has been satisfied. Such an
investigation shall include consideration of material, height of slope, slope gradient, load
intensity and erosion characteristics of slope material.”

Therefore, a soils report is needed to assure that the alternate setback is permissibie.

The fact that the site is mapped as a “probable” landslide, a geologic hazards investigation of the
property just downslope of the property indicate the presence of landslide debris in the slope, a soils
report 200 feet to the north of the subject property indicates the presence of up to 10’ of landslide
material on the slope, and the foundations do not meet setback requirements from ascending slopes of .
the CBC all support the need for a soils report for this project.

County Code Requirements

County Code Section 16.10.050 (a) (see Attachment 9) states, “All development is required to comply
with the provisions of this chapter® and Section 16.10.050 (e) further states that “additional information
{including but not limited to full geologic report, subsurface geologic, hydrologic, geotechnical
[emphasis added] or other engineering investigation and reports} shall be required when a hazard or
foundation constraint requiring further investigation is identified.”

This project meets the definition of development per section 16.10.040(s) for several reasons:




The proposed project increases habitable space by more than 50% during the lifetime of the
structure. (16.10.040 (s)(3))

County Records indicate the original structure built in 1946 was a 320 sf habitable structure.
in 1980 a permit was issued to for an addition to make the structure 1,088 sf. The proposed
habitable square footage of the structure is 2,070 sf. This represents an approximately
547% increase over the original 1946 structure and a 90% increase in habitable space to
the structure as modified per the 1980 building permit.

The proposal upgrades more than 50% of the foundation. (16.10.040(s)(6)}
A retaining wall is proposed that requires a building permit. (16.10.040(s)(12))

Therefore the requirement for a soils report is justified based on County Code as well as the 2001 CBC.

In summary, the foundation on this structure is affected in various ways. The addition of a third story
adds new loads 1o the foundation. In addition, the structure is located on a mapped landslide and the
presence of loose near surface soils existing on a parcel just downslope of Mr. Watson's parcel as well
on a parcel 200 feet to the north support the need for a soils report. Merely upgrading the foundation to
24" wide by 18" deep is not a conservative design since it does not take into account the presence of a
landslide, loose soils or the proximity to the adjacent slopes.

The authority to require a soils report exists in the 2001 CBC Code sections referenced above as well
as in the County’s Geologic Hazards Ordinance. From staff's perspective, allowing the Building Permit
to proceed without the needed geotechnical analysis would raise potentially significant risks for
residents of the structure.

It is therefore RECOMMENDED that your Board deny the appeal.

Sincerely, .
nnifer Hutchinson
Chief Buildin Official

Kokt Edier, PE
Attachments:

Letter of Claire Machado (for Michael Watson), dated February 20, 2009

Letter of Mark Deming, dated February 6, 2009

Project Plans

Chapter 18 of the 2001 CBC

Location Map Showing Adjacent Studies and Landslide Limits

Geologic Hazards Assessment on Parcel 075-124-19

Soils Report for 11677 Lake Blvd.

Cross Sections Showing Foundation Setbacks Required per 2001 CBC Section 1806.5
County Code Chapter 16.10 — Geologic Hazards Ordinance
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February 20, 2009** |

Mark Deming

County of Santa Cruz Planning Dept
701 Ocean Street, Room 400

Santa Cruz, CA 95060

RE: 075-124-21, Buiiding Permit Application 64%247G
Dear Mr Deming:

am in receipt of your letter dated February 6, 2009 regarding my appeat to the Building and Fire Code
Appeals Board submitted October 2, 2008 appealing the staff determination regarding a soils report
regquirement. As your letter states in paragraph 3, number 1, this is not a code requirement under the
2001 Uniform Building Code. The structure has remained in place since 1947 and the plans are not
changing the exterior footing of the foundation. Paragraph 3, number 2, states ‘because of known
problems with soils in this area’, staff has made a ‘judgment, Other than being in an area that was
‘generally mapped’ within the Coopers-Clark slide area. There is absolutely no evidence at the site
location that there is or has ever been any risk of landsliding or slope failure, either above or below the
residence, regardless of the angle of the existing slopes.

The retaining wall was proposed to mitigate any such hazard above the residence and has been
designed to County standards by a registered Civil Engineer, Bob Patterson. Conservative design
standards were utilized, and we do not see a need to become even more so.

We believe the requirement for a soils report in this case is punitive, and cannot agree with the staff's
judgment and their respective determinations. A% 2uch , we Gce agpeatls ) Hale aeyen

By the way, the appeal filed in October 2008 was 1o the Board of Appeals, not staff, and was found to be

valid by your Department upon its filing in October 2008. The fact that the Planning Department did not

have a standard process to accept appeals and appeal fees and/or did not have the State required

Appeals Board in place to hear my appeal in a timely manner, is not my fault or problem. These issues

should be addressed by Planning Management so that other appellants have an easy, straightforward |
path to appeal to the Board that is required by law to hear the appeal. While | appreciate that you |
chose to review/recansider the situation is commendable but the result are the same. | should not have

to appeal this new determination, as the appeal for the first one was valid.

Thank you for your time and consideration, I look forward to meeting with the Appeals Board.

Vg Wachado Jo. Wechad oo
Michael Watson, 11607 Lake Blvd, Felton, CA 95018

Cc: Ciaire Machado

** Dated per your request

ATTACHMENT 1



COUNTY OF SANTA CRUZ

PLANNING DEPARTMENT

701 OCEAN STREET, 4™ FLOOR, SANTA CRUZ, CA 95060
(831) 454-2580 Fax: (831) 454-2131 TpoD: (831) 454-2123
TOM BURNS, PLANNING DIRECTOR

February 6, 2009

Mr. Michael Watson
11607 Lake Boulevard
Felton, CA 95018

RE: Building permit application 649476 A PN ©75~ (24— 2|

Dear Mr. Watson:

This Jetter is intended to provide you with a written response to the information that you submitted to me
as a part of our discussions on October 30™. As you may recall, you had submitted a letter on October 2,
2008, appealing the determination of Robin Bolster following the second review of your Building
Permit application. You apparently had not received anything from the County regarding that
determination and you were, therefore, appealing from the posting of the requirement on the computer
system 1o preserve your appeal rights. When you appealed this determination in October 2008, you did

not pay any appeal fee.

We met on October 30™ and discussed the changes you had made to the plans after the first submittal
and why you felt that the requirement for a s0ils report was not warranted for this Building Permit
application. The primary reason you stated was that the third floor addition did not exceed the 500-sf

- threshold for the soils report requirement and that the house was on stable soil, held in place by a
number of large Redwoods that were located down-slope of the house. At the conclusion of the
meeting, I indicated that ] was going to have our geologist and civil engineer take a closer look at the
revised plans and possibly visit the site to verify if a soils report was indeed necessary. In addition, I
was going to take a closer look at the plans.

The following conclusions were reached following the additional reviews noted above:

1. The 500-sf threshold does not apply to your Building Permit application as your application was
filed on December 13, 2007. The review of your application is under the 2001 California
Building Code (CBC), not the 2007 CBC that became effective for applications filed after
January 1, 2008. Accordingly, there is no requirement for or exception for the requirement for a
soils report. The requirement is entirely based on the judgment of the plans checker or, in this
case, the environmental planner who consulted with the Department civil engineer to ascertain if
a soils report should be required. So, the size of the addition was not a factor in the decision to

require a soils report.

2. The soils report requirement is primarily based on the location of the existing house on a steep
slope (50-75% grade; a slope with an angle of 45 degrees is a 100% grade) and the fact that your
engineer has proposed substantial new foundation upgrades to support the added weight/loading
of the third floor. While it was recognized that your engineer utilized a conservative factor for

,ATTACHMEI_\IT 2 _7
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soils strength, because of the known problems with soils in this area, additional information is
needed to verify if those factors adequately describe the actual soils. :

In conclusion, I must agree with the recommendations of staff that a soils report be provided. Not only
is it a matter of safety and welfare for you and you family, but also for those who might live in the house
in the future. 1 apologize for the length of time it took to complete this review. If you wish to appeal
this determination, you have 14 days from the date of service that is attached to submit an appeal letter

and fee.

Sincerely,

Ykl &

Mark M. Deming,
Assistant Planning Director

cc: Claire Machado
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2001 CALIFORNIA BUILDING COL

EXCERPTS FROM CHAPTER 18

Chapter 18 is printed in its entirety in Volhume 2 of the Uniform Bmldmg Code.
Excerpts from Chapter 18 are reprinted herein.

NOTE: For requirements of applications subject to the approval of DSAISS and OSHPD, see Volume 2.
| Excerpts from Chapter 18 _
FOUNDATIONS AND RETAINING WALLS
Division I--GENERAL

SECTION 1801 — SCOPE

1301.1 General. This chapter sets forth requirements for exca-
vation and fills for any building or structure and for foundations
and retaining structures.

Reference is made to Appendix Chapter 33 for requirements
governing excavation, grading and earthwork construction, in-
cluding fills and embankments.

1801.2 Standards of Quality. The standards listed below la-
beled 2 “UBC Standard” are also listed in Chapter 35,Part 11, and
are part of this code.
1. Testing.
1.1 UBC Standard 18-1, Soils Classification

1.2 UBC Standard 18-2, Expansion Index Test

SECTION 1802 — QUALITY AND DESIGN

The quality and design of materials used structurally in excava-
tions, foetings and foundations shall conform to the requirements
specified in Chapters 16, 19, 21, 22 and 23.

Excavations and fills shall compty with Chapter 33.

Allowable bearing pressures, allowable stresses and design for-
mulas provided in this chapter shall be used with the allowable
stress design load combinaticas specified in Section 1612.3.

[For HCD 1] EXCEPTION: For limited-density owner-built rural
dwellings, pier foundations, store masonry footings and foundations,
pressure-treated lumber, poles, or equivalent foundarion materials or

designs may be used pravided that the bearing tssufflczem for the pur-
pose intended.

SECTION 1803 — SOIL CLASSIFICATION—
EXPANSIVE SOIL

1303.1 General. For the purposes of this chapter, the definition
and classification of soil materials for use in Table 18-1-A shall be
according to UBC Standard 18-1.

1803.2 Expansive Seil. When the expansive characteristics of a
soil are to be determined, the procedures shall be in accordance
with UBC Standard 18-2 and the soil shall be classified according
to Table 18-1-B. Foundations for structures resting on soils withan
expansion index greater than 20, as determined by UBC Standard
18-2, shall require special design consideration. If the soil expan-
sion index varies with depth, the variation is to be included in the
engineering analysis of the expansive soil effect upon the struc-
ture.

SECTION 1804 — FOUNDATION INVESTIGATION

1804.1 General. The classification of the seil at each building
site shall be determined when required by the building official.
The building official may require that this determination be made
by an engineer or architect licensed by the state to practice as such.

ATIACHMENT L

RS

NOTE [ForHCD 1]: Subject to other pravisions of law; theapplica-
blesections and subsectionsofthe Healthand SafetyCode are repeated
here for clarity and read as follows:

Section 17953, Each city, county, and city and county shall en-
act an ordinance which requires a preliminary soil report, pre-
pared by a civil engineer who s registered by the state, based upon
adequate test borings or excavations, of every subdivision, where
a tentative and final map is required pursuant to Section 66426 of
the Government Code. ’

The preliminary soil report may be waived if the building de-
partment of the city, county or city and county, or other enforce-
ment agency charged with the adminisiration.and enforcement of
the provisions of this part, shall determine that, due to the knowl-
edge such depariment has as to the soil qualities of the soil of the
subdivision or lot, no preliminary analysis is necessary.

Section 17954, If the preliminary soil report indicates the pres-
ence of critically expansive soils or other soil problems which, if
not corrected, would lead to structural defects, such ordinance
shall require a soil investigation of each lot in the subdivision.

The soil investigation shall be prepared by a civil engineer who
is registered in this state. It shall recommend corrective action
which is likely to prevent structural damage to each dwelling pro-
posed to be constructed on the expansive soil.

Section 179535. The building department of each city, county, or
city and county, or other enforcement agency charged with the ad-
ministration and enforcement of the provisions of this part, shall
approve the soil investigation if it determines that the recom-
mended action is likely ro prevent structural damage o zach
dwelling to be constructed. As a condition to the building perinit,
the ordinance shall require that the approved recommended ac-
tion be incorporated in the construction of each dwelling. Appeat
Jrom such determination shall be to the local appeals board.

1804.2 Investigation. The classification shall be based on ob-
servation and any necessary tests of the materials disclosed by
borings or excavations made in appropriate locations. Additional
studies may be necessary to evaluate soil strengih, the effect of
moisture variation on soil-bearing capacity, compressibility,
liquefaction and expansiveness.

In Seismic Zones 3 and 4, when required by the building offi-
cial, the potential for seismically induced soil liquefaction and soil
mstability shall be evaluated as described in Section 1804.5.

EXCEPTIONS: 1. The building official may waive thisevaluation

upon receipt of written opinion of a qualified geotechnical engineer or
geologist that liquefaction is not probabte.

2. A detached, single-story dwelling of Group R, Division 3 Occu-
pancy with or without attached garages.

3. Gioup U, Division 1 Occupancies.

4. Fences.

1804.3 Reports. The soil classification and design-bearing ca-
pacity shall be shown on theé plans, unless the foundation con-
forms to Table 18-1-C. The building official may require
submission of a written report of the investigation, which shall in-
clude, but need not be limited to, the following information:

1. A plotshowing the location of all test borings and/or excava-
tions.
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2. Descriptions and classifications of the materials encoun-
tered.

3. Elevation of the water table, if encountered.

4, Recommendations for foundation type and design criteria,
including bearing capacity, provisions to mitigate the effects of
expansive soils, provisions to mitigate the effects of liquefaction
and soil strength, and the effects of adjacent loads.

5. Expected total and differential settlement,

1304.4 Expansive Soils. When expansive soils are present, the
building official may require that special provisions be made in
the foundation design and construction to safeguard against dam-
age due to this expansiveness. The building official may require a
special investigation aud report to provide these design and con-
struction criteria.

1304.5 Liquefaction Potential and Seil Strength Loss. When
required by Section 1804.2, the potential for soil Hquefaction and
soil strength loss during earthquakes shall be evaluated during the
geotechnical investigation. The geotechnical report shall assess
potential consequences of any liquefaction and soil strength loss,
including estimation of differential settlement, lateral movement
or reduction in foundation soil-bearing capacity, and discuss miti-
gating measures. Such measures shall be given consideration in
the design of the building and may include, but are not limited to,
ground stabilization, selection of appropriate foundation type and
depths, selection of appropriate structural systems to accommo-
date anticipated displacements, or any combination of these mea-
sures,

The potential for liquefaction and soil strength loss shall be eva-
luated for a site peak ground acceleration that, as a minimum, con-
forms to the probability of exceedance specified in Section

- 1631.2. Peak ground acceleration may be determined based on a
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site-specific study taking into account soil amplification effects.
In the absence of such a study, peak ground acceleration may be
assumed equal to the seismic zone factor in Tabie 16-1.

1804.6 Adjacent Loads. Where footings are placed at varying
elevations, the effect of adjacent loads shall be included in the
foundation design.

1804.7 Drainage. Provisions shall be made for the control and
drainage of surface water around buildings. (See also Section
1806.5.5.)

1804.8 {For OSHPD 2] Engineering Geologic Reports.

1804.8.1 Geologic and earthquake engineering reporis shall be
required for all proposed construction.

EXCEPTIONS: 1. Reports are not required for vne-siory, wood-
frameand J'tghr-stee[ -frame buz!a'mgs of Type Veonstruction and 4,000
square feer (371 m?) or less in floor area; nonstructural associated
structural or nonrequired structural alterations and incidental struc-
tural additions or alterations, and structural repairs for other than
earthquake damage.

2. A previous reportfor a specific sitemay be resubmitted, provided
that a reevaluation is made and the report is found to be currently
appropriate.

1804.8.2 The purpose of the engineering geologic report shall be
to identify geologic and seismic conditions that may require proj-
ect mitigations. The reports shall contain data which provide an
assessment of the nature of the site and potential for earthquake

damage based on appropriate investigations of the regional and

site geology, project foundation conditions and the potential seis-
mic shaking at the site. The report shail be prepared by a Califor-
nia-certified engineering geologist in consultation with a
California-registered geotechnical engineer. The engineering
geologic report shall not contain design criteria, but shall contain
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basic data to be used for a preliminary earthquake engineering
evaluation of the project.

The preparation of the engineering geolagic report shall be
done in conformance with the most recent Division of Mines and
Geology (DMG) Notes 44, 42 and 43; Guidelines for preparing
Engineering Geologic Reports, and Guidelines to Geologic/Seis-
mic Reports, respectively. Upperbound earthquakes, proposed in
the Engineering Geologic Report, musi be fully supported by sat-
isfactory data and analysis. In addition, the most recent version of
DMG Special Publication 42, Fault Rupture Hazard Zones inCal-
ifornia, shall be considered for project sites proposed within an
Alguist-Priolo Special Studies Zone.

The report shall include, but shall not be limited to, the follow-
ing:
1. Geologic investigation.

2. Evaluation of the known active and potentially active faults,
both regional and local, including estimates of their upperbound
earthquakes and maximium probable earthquake, as defined DMG
Note 43, and estimates of the peak ground accelerations at the site
resulting from these earthquakes.

3. Bvaluation of slopestability at or near the site, and the lique-
faction and settlement potential of the earth materials in the
foundation.

1804.8.3 The engineering geologic report shall be submitted to
the Office of Statewide Health Planning and Development for re-
view and approval. The review shall determine whether potential
geologic problems and hazards are adequately identified and de-
scribed in order to provide a timely completion of the subsequent
geotechnical report, described in Section 1804.9.1.1. The Office
of Statewide Health Planning and Development, with consulta-
tion of its advisors, may require additional information, analysis
andfor clarification of potential geologic problems affecting the
proposed butlding site before approval is given. The results of the
approved engineering geologic report shall be used as a basis for
further investigations for the geotechnical report. Approval of the
engineering geologic report by the Gffice of Statewide Health
Planning and Development shall be reguired prior to the submis-
sion of the geotechnical report.

1804.9 Geotechnical and Supp!emental Ground-response Re-
ports.

1804.9.1 Geotechnical report.

1804.9.1.1 The geotechnical report shall provide completed
evaluations of the foundation conditions of the site and the poten-
tial geologiciseismic hazards affecting the site. The geotechnical
report shall include, but shall not be limited to, site-specific evalu-
ations of design criteria related to the nature and extent of founda-
tion materials, groundwater conditions, liguefaction potential,
sertlement potential and slope stability. The report shall contain
the resuits of the analyses of problem areas identified in the engi-
neering geologic report. The geotechnical report shall incorpo-
rate estimates of the characteristics of site ground motion
provided in the engineering geologic report The estimates of
ground motion shall not be structural design criteria, but shail be
provided to characterize the seismic environment of the site, with
coasideration of the upper-bound earthquakes reported in the en-
gineering geologic report. The ground-motion estimates shall in-
clude, but shall not be limited to, peak ground motions and
predominant period. The estimates should be derived by accepted
methods of current seismological practice, and fully documented
in the geologic report.

The geotechnical report shall be prepared by a geotechnical en-
gineer registered in the state of California with the advice of the
certified engineering geologist and other technical experts, as
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necessary. The approved engineering geologic report shall be
Submitted with or as part of the geotechnical report.

1804.9.1.2 The geotechnical report shall be submitted to the
Office of Statewide Health Planning and Development for review
and approval. The review shall determine whether potential geo-
logic hazards and foundation prablems have been adeguately
evaluated. The Office of Statewide Health Planning and Develop-
ment, with the consultation of its advisors, may require additional
information, analysis or clarification of potential geotechnical
issues affecting the proposed building site before approving the
geotechnical report.

Approval of the geotechnical report by the Office of Statewide
Health Planning and Development shail be required prior 1o the
completion of the supplemental ground-response report, if re-
quired, as described inSection 1804.9.1.3. The need for a supple-
menial ground-response report shall be determined during the
review of the geotechnical report. The resulis of the geotechnical
report shall be used as a guide for further investigations for the
supplemental ground-response report.

1804.9.1.3 Suppfemen:ﬁl ground-response report. A supple-
mental ground-response report may be required, containing a
ground-motion element and an advanced geotechnical element.

1804.9.1.3.1 The ground-motion element shall be prepared when
required by the approved geotechnical report, or when required
for dynamic analysis procedure described under Section 1631.2.
The ground-motion element shall be prepared by a registered civil
engineer or geophysicist (depending on the scope of the element)
licensed in the state of California, and having professional spe-
cialization in earthguake analyses. The ground-motion element
shall present a detailed characterization of earthquake ground
motions for the site, which incorporates data given in the geatech-
nical report. The level of ground motion considered by the ground-
motion element shail be as described in Section 1631.2. The
characterization of ground motion in the ground-motion element
shall be given, according to the requirements of the analysis, in
terms of:

1. Peak acceleration, bracketed duration and predominani

period.
2. Elastic structural-response specira,
3. Time-history plot of predicted ground motion at the site.

4. Other analyses in conformance with accepted engineering
and seismological practice.

1804.9.1.3.2 The advanced geotechnical element shall contain
the results of dynamic geotechnical analysis specified by the
approvéd geotechnical report.

The supplemental ground-response report shall be submitted to
the Office of Statewide Health Planning and Development for re-
view and approval. The review shall determine whether the
ground-maotion response evaluations of the site are adequately
represented. The Office of Statewide Health Planning and Devel-

opment, under consultation with its advisors, may require addi-

tional information, analysis or clarification of porential
ground-response issues reported in the supplemental ground-
response report for the proposed building site.

SECTION 1805 — ALLOWAELE FOUNDATION AND
LATERAL PRESSURES

The allowable foundation and lateral pressures shall not exceed
the values set forth in Table 18-1-A unless data to substantiate the
use of higher values are submitted. Table 18-i-A may be used for
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design of foundations on sock or nonexpansive soll for Type I
One-hour, Type U-N and Type V buildings that do not exceed
three stories in height or for structures that have continuous foot-
ings having 2 load of less than 2,000 pounds per lineal foot (29.2
kN/m) and isolated footings with loads of less than 50,000 pounds
(2224 kN).

Allowable bearing pressures providad in Table 18-I1-A shall be
used with the allowable stress design load combinations specified I
in Section 1612.3.

SECTION 1806 — FOOTINGS

1806.1 General. Footings and foundations shall be constructed
of masonry, concrete or treated wood in conformance with Divi-
sion I and shall extend below the frost line, Footings of concrete
and masonry shall be of solid material. Foundations supporting
woad shall extend at least 6 inches (132 mm) abave the adjacent
finish grade. Footings shall have a minimum depth as indicated in
Table 18-1-C, unless another depth is recommended by a founda-
tion investigation.

The provisions of this section do nat apply to building and foun-
dation systéms in those areas subject to scour and water pressure
by wind and wave action. Buildings and foundations subject to
such Joads shall be designed in aceordance with approved national
standards. See Section 3302 for subsoil preparation and wood
form removal. i

1806.2 Footing Design. Except for special provisions of Sec-
tion 1808 covering the design of piles, all portions of footings shall
be designed in accordance with the structural provisions of this
code and shall be designed to minimize differential settlement
when necessary and the effects of expansive soils when present.

Slab-on-grade and mat-type footings for buildings located on
expansive soils may be designed in accordance with the provi-
sions of Division I or such other engineering design based on
geotechnical recommendation as approved by the building offi-
cial.

1306.3 Bearing Walls. Bearing walls shall be supported on ma-
sonry or conerete foundations or piles or other approved founda-
tion system that shall be of sufficient size to support all loads.
Where a design is not provided, the minimum foundation require-
ments for stud bearing walls shali be as set forth in Table 18-1-C,
unless expansive soils of a severity to cause differential move-
ment are known to exist.

EXCEPTIONS: 1.Aone-story wood- ormetat-frame building not
used for human occupancy and not over 400 square feet (37.2 m7) in
floor area may be constructed with walls supported on a wood founda-
tion piate when approved by the building official.

2, The suppaort of buildings by posts embedded in earth shall be de-
signed as specified in Section 1806.8. Wood posts or poles embedded
in earth shall be pressure treated with an approved preservative. Sleel
posts or peles shall be protecied as specified in Section 1807.9.

1806.4 Stepped Foundations, Foundations for all buidings
where the surface of the ground slopes more than 1 unit verticalin
10 units horizontal (10% slope) shall be level or shall be stepped so
that both top and bettom of such foundation are level.

1806.5 Footings on or Adjacent to Slopes.

1806.5.1 Scope.. The placementof buildings and structures onor
adjacent to slopes steeper than 1 unit vertical in 3 units horizontal
(33.3% slope) shall be in accordance with this section.

1806.5.2 Building clearance from ascending slopes. In gener-

al, buildings below slopes shall be set a sufficient distance from

the siope to provide protection from slope drainage, erosion and
shallow failures. Except as provided for in Section 1806.5.6 and
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Figure 18-1-1, the following criferia will be assumed to provide
this protection. Where the existing slope is steeper than 1 unit ver-
ticalin 1 unit horizontal (100% slope), the tee of the slope shall be

assumed to be at the intersection of a horizontal plane drawn from’

the top of the foundation and a plane drawn tangent to the siope at
an angle of 45 degrees to the horizontal. Where a retaining wall is
constructed at the toe of the slope, the height of the slope shall be
measured from the top of the wall to the top of the slope.

1806.5.3 Footing setback from descending slope surface.
Footing on or adjacent to slope surfaces shall be founded.in firm
material with an embedment and setback from the slope surface
sufficient to provide vertical and lateral support for the footing
without detrimental settlement. Except as provided for in Section
1806.5.6 and Figure 18-1-1, the following setback is deerned ade-
quate to meet the criteria. Where the slope is steeper than 1 unit
vertical in 1 unit horizontal (100% slope), the required setback
shall be measured from an imaginary plane 45 degrees to the hori-
zontal, projected upward from the toe of the slope.

1806.5.4 Pools. The setback between pools regulated by this

- code and slopes shall be equal to one half the building footing set-
back distance required by this section, That portion of the pool
wall within a horizontal distance of 7 feet (2134 mm) from the top
of the slope shall be capable of supporting the water in the pool
without soil support.

1866.5.5 Foundation elevation. On graded sites, the top of any
exterior foundation shall extend above the elevation of the street
gutter at point of dischasge or the inlet of an approved drainage de-
vice a minimum of 12 inches (305 mm) plus 2 percent. The build-
ing official may approve alternate elevations, provided it can be
demonstrated that required drainage to the point of discharge and
away from the structure is provided at all locations on the site.

1806.5.6 Alternate setback and clearance. The building offi-
cial may approve alternate setbacks and clearances. The building
official may require_an investigation and recommendation of a
qualified engineer 1o demonstraie thai the intent of this section has
been satisfied. Such an investigation shal! include consideration
of material, height of slope, slope gradieat, load intensity and ero-
sion characteristics of slope material.

1806.6 Foundation Plates or Sills. Wood plates or sills shall be
bolted to the foundation or feundation wall. Steel bolts with a
minimum nominal diameter of !/ inch (12.7 mm) shall be used in
Seismic Zones O through 3. Steel bolts with a minimum nominal
diameter of /g inch (16 mm) shall be used in Seismic Zone 4.
Bolis shall be embedded at least 7 inches (178 mm) into the con-
crete or masonry and shall be spaced not more than 6 feet (1829
mm} apart. Thete shall be 2 minimum of two bolts per piece with
one bolt located not mere than 12 inches (305 mm) or less than
seven boit diameters from each end of the piece. A properly sized
nut and washer shall be tightened on each bolt to the plate. Foun-
dation plates and sills shall be the kind of wood specified in
Section 2306.4.

1806.6.1 Additional requirements in Seismic Zones 3 and 4.
The following additional requirements shall apply in Seismic
Zones 3 and 4.

1. Sill bolt diameter and spacing for three-story raised wood
fleor buildings shall be specifically designed.

2. Plate washers a minimum of 2 inchi by 2 inch by ¥/1ginch (51
mm by 51 mm by 4.8 mm) thick shall be used an each balt.

1806.7 Seismic Zones 3 and 4. In Seismic Zones 3 and 4, hori-
zomtal reinforcement in accordance with Sections 1806.7.1 and
1806.7.2 shall be placed in continuous foundations to minimize
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differential settlement. Foundation reinforcement shall be pro-
vided with cover in accordance with Section 1907.7.1.

1806.7.1 Foundations with sterawalls. Foundations withstem-
walls shall be provided with a minimum of ane No. 4 bar at the top
of the wall and one No. 4 bar at the bottom of the footing.

1806.7.2 Slabs-on-ground with furned-down footings.
Slabs-on-ground with twmed-down footings shall have a mini-
mum of one No. 4 bar at the tap and bottom.

EXCEPTION: For slabs-on-ground cast monelithicaliy with a
footing, one No. 5 bar may be focated at either the top or beitom.

1806.8 Designs Employing Lateral Bearing.

1806.8.1 General. Consiruction employing posts or poies as
columms embedded in earth or embedded in concrete footings in
the earth may be used to resist both axial and lateral loads. The
depth 1o resist Jateral foads shali be determined by means of the
design criteria established herein or other methods approved by
the building official.

1806.8.2 Design criteria.

1806.8.2.1 Nonconstrained. The following formula may be
used in determining the depth of embedment required to resist lat-
eral loads where no constraint is provided at the ground surface,
such as rigid floor or rigid ground surface pavement.

d = ’-%(1 + 1+ 43‘5”) (6-1)

WHERE
_ 234p
A=y

b = diameter of round post or footing or diagenal dimension
of square post or footing, feet (m).

d = depth of embedment in earth in feet (m) but not aver
12 feet (3658 mm) for purpose of computing lateral pres-
sure.

k = distance in feet {m) from ground surfacz to point of
application of “P”

P = applied lateral force in pounds (kIN).

51 = allowable lateral soil-bearing pressure as set forth in
Table 18-1-A based on a depth of one thlrd the depth of
embedment (kPa).

53 = allowable lateral scil-bearing pressure as set forth in
Table 18-1-A based on a depth equal to the depth of
embedment (kPa).

1806.8.2.2 Constrained. The following formula may be used to
determine the depth of embedment required to resist lateral loads
where constraint is provided at the ground surface, such as a rigid
floor or pavement.

d* = 42537 , {6-2)

1806.8.2.3 Vertical load. The resistance to vertical loads is de-
termined by the allowable soil-bearing pressure sef forth in Table
18-I-A.

1306.8.3 Backfill. The back{ill in the znnular space around col-
umns not embedded in poured footings shall be by one of the fol-
lowing methods:

1. Backfill shall be of concretz with an ultimate strength of
2,000 pounds per square inch (13.79 MPa) at 28 days. The hole
shall not be less than 4 inches (102 mm) larger than the diameter of
the columun at its bottom or 4 inches {102 ram} larger than the diag-
onal dimension of a square or rectangular column.
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2. Backfill shall be of clean sand. The sand shall be thoroughly
compacted by tamping in layers not more than 8 inches (203 mm)
in depth.

1806.8.4 Limitations. The design procedure outlined in this
section shall be subject to the following limitations:

The frictional resistance for retaining walls and slabs on silts
and clays shall be limited to one half of the normal force imposed
on the soil by the weight of the footing or slab.

Posts embedded in earth shall not be used to provide latera) sup-
port for structural or nonstructurai materials such as plaster, ma-
sonry or concrete unless bracing is provided that develops the
limited deflection required.

1806.9 Grillage Footings. When grillage footings of structural
stee] shapes are used on soils, they shall be completely embedded
in concrete with at least 6 inches (152 mm) on the bottom and at
least 4 inches (102 mm) at all other points.

1806.10 Bleacher Footings. Footings for open-air seating faci-
lities shall comply with Chapter 18.

EXCEPTIONS: Temporary opea-air portable bleachers as de-
fined in Section 1008.2 may be supported upon waod sills or steel
plates placed directly upon the ground surface, provided soil pressure
does not exceed 1,200 pounds per square foot (57.5 kPa).

SECTION 1807 — PILES — GENERAL
REQUIREMENTS

18307.1 General. Pile foundations shall be designed and in-
stalled on the basis of a foundation investigation as defined in Sec-
tion 1804 where required by the building official.

The investigation and report provisions of Section 1804 shallbe

expanded to include, but not be limited to, the following:
1. Recommended pile types and installed capacities.
2. Driving criteria.
3. Installation procedures.

4. Field inspection and reporting procedures (to include proce-
dures for verification of the installed bearing capacity where re-
quired).

5. Pile load test requirernents,

The use of piles not specifically mentioned in this chapter shall
be permitted, subject to the approval of the building official upan
submission of acceptable test data, calculations or other informa-
tion relating to the properties and load-carrying capacities of such
piles.

1307.2 Interconnection. Individual pile caps and caissons of
every struciure subjected to seismic forces shall be interconnected
by ties. Such ties shall be capable of resisting, in tension or com-
pression, a minimum horizontal force equal to 10 percent of the
larger column vertical load.

EXCEPTION: Otherapproved methods may be used where it can
be demonstraied that equivalent restraint can be provided.

1807.3 Determination of Allowable Loads. The allowable ax-
ial and lateral Joads on piles shall be determined by an approved
tormula, by load tests or by a foundation investigation.

1807.4 Static Load Tests. When the allowable axial load of a 7

single pile is determined by a load test, one of the following meth-
ods shall be used:

Method 1. It shall notexceed 50 percent of the yield point under
test load. The yield point shall be defined as that peint at which an
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increase in load produces a disproportionate increase in sefile-
ment.

Method 2. Itshall not exceed one half of the load which causes a
net settlement, after deducting rebound, of 0.01 inch per ton
{0.000565 mm/N) of test load which has been applied for a period
of at least 24 hours.

Method 3. It shall not exceed one half of that Ioad under which,
during a 40-hour period of continuous load application, no addi-
tional settlement takes place.

1807.5 Column Action. All piles standing unbraced in air, wa-
ter or material not capable of lateral support, shall conform with
the applicable cohimn formula as specified in this code. Such piles
driven into firm ground may be considered fixed and laterally sup-
ported at 5 feet (1524 mm) below the ground surface and in soft
material at 10 feet (3048 mm) below the ground surface unless
otherwise prescribed by the building official afier a foundation in-
vestigation by an approved agency.

1807.6 Group Action. Consideration shall be given to the re-
duction of allowable pile load when piles are placed in groups.
Where soil conditions make such load reductions advisable or
necessary, the allowable axial load determined for a single pile
shal] be reduced by any rational method or formula approved by
the building official.

1807.7 Piles in Subsiding Areas, Where piles are driven
through subsiding fills or other subsiding strata and derive support
from underlying firmer materials, consideration shall be given to
the downward [rictional forces which may be imposed on the piles
by the subsiding upper strata. ’ ’

Where the influence of subsiding fills is considered as imposing
loads on the pile, the allowable stresses specified in this chapier
may be increased if satisfactory substantiating data are submitted.

1807.8 Jetting. Jetting shall not be used except where and as
specifically permitted by the building official, When used, jetting
shall be carried out in such a manner that the carrying capacity of
existing piles and structures shaill not be impaired. After with-
drawal of the jet, piles shall be driven down until the required re-
sistance is obtained.

1807.9 Protection of Pile Materials, Where the boring records
of site conditions indicate possible deleterious action on pile ma-
terials because of soil constituents, changing water levels or other
factors, such materials shall be adequately protected by methods
or processes approved by the building official. The effectiveness
of such methods or processes for the particular purpose shall have
been thoroughly established by satisfactory service records or
other evidence which demonstrates the effectiveness of such pro-
tective measures.

1807.10 Ailowable Loads. The allowable loads based on soil
conditions shall be established in accordance with Section 1807.

EXCEPTION: Any uncased cast-in-place pile may be assumed 1o
develop a [ricticnal resistance equal to one sixth of the bearing value
of the soil material at minimum depth as set forth in Table 18-1-A but
not to exceed 300 pounds per square foot (24 kPa) unless a greater
valueisallowed by the building official after a soil investigation asspe-
cified in Section 1804 is submitted. Frictional resistance and bearing
resistance shall not be assumed 10 act simultaneouasly unless recom-
mended after a foundation investigation as specified i Section 1804.

1807.11 Use of Higher Allowable Pile Stresses, Allowable
compressive stresses greater than those specified in Section 1808
shall be permitted when substantiating data justifying such higher
stresses are submitted to and approved by the building official.
Such substantiating data shall include 2 foundation investigation
including a report in accordance with Section 1807.1 by asoils en-
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gineer defined as a civil engineer experienced and knowledgeable -

in the practice of soils engineering.

SECTION 1808 — SPECIFIC PILE REQUIREMENTS
1808.1 Round Wood Piles,

1808.1.1 Material. Except where untreated piles are permitted,
wood piles shall be pressure treated. Untreated piles may be used
only when it has been established that the cutoff wilt be below
lowest groundwater level assumed to exist during the life of the
structure.

1808.1.2 Allowable stresses. The allowable unit stresses for
round wood piles shall not exceed those set farth in Chapter 23,
Division 1], Part 1.

The allowable values listed in Chapter 23, Division IIL, Part I,
for compression parallel to the grain at extreme fiber in bending
are based on load sharing as occurs in 2 pile cluster. For piles
which support their own specific load, a safety factor of 1.25 shall
be applied to compression parallel to the grain values and 1.30 to
extrerne fiber in bending vajues.

1808.2 Uncased Cast-in-place Concrete Piles.

1808.2.1 Material. Concrete piles cast in place against earth in
drilled or bored holes shall be made in such a manner as to ensure
the exclusion of any foreign matter and to secure a full-sized shaft.
The length of such pile shall be limited to not more than 30 times
the average diameter. Concrete shall have a specified compressive
strength £ of not less than 2,500 psi (17.24 MPa).

EXCEPTION: The length of pile may exceed 30 times the diame-
ter provided the design and instzllation of the pile foundation is in ac-
cordance with an approved investigation report.

1808.2.2 Allowable stresses. The allowable compressive stress
in the concrete shall not exceed 0.33f%.. The allowable compres-
stve stress of reinforcement shall not exceed 34 percent of the
yield strength of the steel or 25,500 psi (175.7 MPa).

1808.3 Metal-cased Concrete Piles.

1808.3.1 Material. Concrete used in metal-cased concrete piles
shall have a specified compressive strength f¢ of not less than
2,500 psi (17,24 MPa).

1808.3.2 Installation. Every metal casing for a concrete pile
shall have a sealed tlp with a diameter of not less than 8 inches
(203 mm).

Concrete piles cast in place in metal shelis shail have shells
driven for their full length in contact with the surrounding soil and
left permanently in place. The shells shall be sufficiently strong to
resist collapse and sufficiently watertight to exclude water and
foreign material during the placing of concrete,

Piles shall be driven in such order and with such spacing as to
ensure against distortion of or injury to piles aiready in place. No
pile shall be driven within four and one-half average pile diame-
ters of a pile filled with concrete less than 24 hours old nnless ap-
proved by the building official.

1808.3.3 Allowable stresses. Allowable stresses shall not ex-
ceed the values specified in Section 1808.2.2, except that the al-
lowable concrete stress may be increased to a maximum value of
0.40/" for that portion of the pale meeting the following condi-
tions:

1. The thickness of the metal casing is not less than §.068 inch
{1.73 mm) {(No. 14 carbon sheet stee] gage).
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2. The casing is seamless or is provided with seams of equal
strength and is of a configuration that will provide cenfinement to
the cast-in-place concrete.

3. The specified compressive strength ¢ shall not exceed
5,000 psi (34.47 MPa) and the ratio of steel minimum specified
yield strength £, 1o concrete specified compressive strength £
shall not be less than 6.

4. The pile diameter is not greater than 16 inches (406 mm).
1808.4 Precast Concrete FPiles.

1808.4.1 Materials. Precast concrete piles shall have a speci-
fied compressive strength £ of not less than 3,000 psi (20.68
MPa), and shall develop a compressive strength of not less than
3,000 psi (20.68 MPa) before driving.

15808.4.2 Reinforcement ties. The longitudinal reinforcement’
indriven precast concrete piles shall be laterally tied with stee] ties
or wire spirals. Ties and spirals shall not be spaced more than 3 in-
ches (76 mm) apart, center to center, for a distance of 2 feet (610
mm) from the ends and not more than 8 inches (203 mm) else-
where. The gage of ties and spirals shall be as follows:

For piles having a diameter of 16 inches (406 mm) or less, wire
shall nat be smaller than 0.22 inch (5.6 mm) (No. 5 B.W. gage).

For piles having a diameter of more than 16 inches {406 mm)
and less than 20 inches (508 mm), wire shall not be smaller than
0.238 inch (6.0 mm) (No. 4 B.W. gage). _

For piles having a diameter of 20 inches (508 mm) and larger,

wire shall not be smaller than 1/4 inch (6.4 mm) reund or 0,259
inch (6.6 mm) (Ne. 3 B.W. gage).

1808.4.3 Allowable stresses. Precast concrete piling shall be
designed to resist stresses induced by handling and driving as weill
asby loads. The allowable stresses shall notexceed the valuesspe-
cified in Section 1808.2.2.

1808.5 Precast Prestressed Concrete Piles (Pretensioned).

1808.5.1 Materials. Precast prestressed concrete piles shall
have aspecified compressive strength - of not less than 5,000 psi
(34.48 MPa) and shall develop a compressive strength of not less
than 4,000 psi (27.58 MPa) befere dnving.

1808.5.2 Reinforcement. The longitudinal reinforcement shall
be high-tensile seven-wire strand. Longitudinal reinforcement
shall be laterally tied with steel ties or wire spirals.

Ties or spiral reinforcement shail not be spaced more than 3 in-
ches (76 mm)} apart, center to center, for a distance of 2 feet (610
mm) from the ends and not more than 8 inches (203 mm) else-
where,

At each end of the pile, the first five ties or spirals shall be
spaced 1 inch (25 mm) center 1o center.

For piles having a diameter of 24 inches (610 mm) or less, wire
shall not be smaller than 0.22 inch (5.6 mm) (No. 5 B.'W. gage).
For piles having a diameter greater than 24 inches (610 mm) but
less than 36 inches (914 mm), wire shall not be smaller than 0.238
inch (6.0 mm} (No. 4 B.W. gage). For piles having a diameter
%reater than 36 inches (914 mm), wire shall not be smaller than

/4 inch (6.4 mm) round or 0.258 inch (6.6 mm) (No.3 B. W. gage).

1308.5.3 Allowable stresses. Precast prestressed piling shall be
designed to resist stresses induced by handling and drving as well
asby loads. The effective prestress in the pile shall not be less than
400 psi (2.76 MPa) for piles up to 3G feet (9144 mm) in length, 550
psi (3.79 MPa) for piles up to 50 feet (15 240 mm} in length, and
700 psi (4.83 MPa} for piles greater than 50 feet (15 240 mm) in
length.
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The compressive stress in the concrete due to externally applied
load shall not exceed:

fo = 0331, - 027/,
WHERE:
fp. = effective prestress stress on the gross section.

Effective prestress shall be based on an assumed loss of 30,000
psi (206.85 MPa) in the prestressing steel. The allowable stress in
the prestressing steel shall not exceed the values specified in Sec-
tion 1918.

1808.6 Structural Steel Piles.

1808.6.1 Material. Structural sieel piles, steel pipe piles and
fully welded steel piles fabricated from plates shall conform to
UBC Standard 22-1 and be identified in accordance with Section
2202.2.

1808.6.2 Allowable stresses. The allowable axial stresses shall
not exceed 0.35 of the minimum specified yield strength F, or
-12,500 psi (86.88 MPa), whichever is less.

EXCEPTION: Whenjustified inaccordance with Section 1807.11,
the allowable axial stress may be increased above 12,600 psi (B6.88
MPa) and 0.35F,, but shall not exceed 0.5F,.

1808.6.3 Minimum dimensions. Sections of driven H-piles
shall comply with the-following:

1. The flange projection shall not exceed 14 times the mini-
mum thickness of metal in either the flange or the web, and the
flange widths shall not be less than 80 percent of the depth of the
section.

2. The nominal depth in the direction of the web shall not be
less than 8 inches (203 mm).

3. Flanges and webs shall have a minimum nominal thickness
of ¥g inch (9.5 mm).

Sections of driven pipe piles shall have an outside diameter of
not less than 10 inches (254 mm) and a minimum thickness of not
less than 1/4 inch (6.4 mm).

1808.7 Concrete-filled Steel Pipe Piles,

1808.7.1 Material. The concrete-filled steel pipe piles shall
conform to UBC Standard 22-1 and shall be identified in accord-
ance with Section2202.2. The concrete-filled steel pipe piles shall
have a specified compressive strength £ of not less than 2,500 psi
(17.24 MPa).

1808.7.2 AHowable stresses. The allowable axial stresses shall
not exceed 0.35 of the minimum specified yield strength F, of the
steel plus 0.33 of the specified compressive strength £ of con-
crete, provided F, shall not be assumed greater than 36,000 psi
(248.22 MPa) for compatational purposes.

EXCEPTION: When justified in accordance with Section
2807.11, the allowable stresses may be increased to 0.50 F,

EXCERPTS FROM CHAPTER 18

1808.7.3 Minimum dimensions. Driven piles of uniform sec-
tion shall have a nominal outside diameter of notless than 8 inches
(203 mm).

SEGTICN 1809 — FOUNDATION CONSTRUCTION—
SEISMIC ZONES 3 AND 4

1809.1 General. In Seismic Zones 3 and 4 the further require-
ments of this section shall apply to the design and construction of
foundations, foundation components and the connection of super-
structure elements thereta.

1809.2 Soil Capacity. The foundation shall be capable of trans-
mitting the désign base shear and overturning forces prescribed in
Section 1630 from the structure into the supposting soil. The
short-term dynamic nature of the loads may be taken into account
in establishing the soil properties.

1809.3 Superstructure-to-Foundation Connection. The con-
nection of superstructure elements to the foundation shall be ade-
quate to transmit to the foundation the forces for which the
elements were required to be designed.

1809.4 Foundation-Soil Interface. For regular buildings, the
force Fy as provided in Section 1630.5 may be omitted when deter-
mining the overurning moment "to be resisted at the
foundation-soil interface,

1809.5 Special Requirements for Piles and Caissons,

1809.5.1 General. Files, caissons and caps shallbe designed ac-
cording to the provisions of Section 1603, including the effects of
lateral displacements. Special detailing requirements as described
in Section 1809 .5.2 shall apply for a length of piles equal o 120
percent of the flexural length. Fiexural length shall be considered
as a length of pile from the first point of zero lateral deflection to
the underside of the pile cap or grade beam.

1309,5.2 Steel piles, nonprestressed concrete piles and pre-
stressed concrete piles.

1809.5.2.1 -Steel piles. Piles shall conform to width-thickness
ratios of stiffened, unstiffened and tubular compression elements
as shown in Chapter 22, Division VIII.

18(9.5.2.2 Nonprestressed concrete piles. Piles shall have
transverse reinforcement meeting the requirements of Section
19214,

EXCEPTION: Transverse reinforcement need not exceed the
amaunt determined by Formula (21-2)in Section 1921.4.4. } for spiral
or circular hoop reinforcement or by Formula {21-4) in Section
1921.4.4.1 for rectangular hoop reinforcement.

1809.5.2.3 Prestressed concrete piles. Piles shal! have a mini-
mum volumetric ratio of spiral reinforcement no less than 0.021
for 14-inch (356 mm) square and smaller piles, and 0.012 for
24-inch {610 mm) square and larger piles unless a smaller value
can be justified by rational analysis. Interpolation may be used be-
tween the specified ratios for intermediate sizes.
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TABLE 18--A—ALLOWABLE FOUNDATION AND LATERAL PRESSURE

LATERAL BEARING LATERAL SLIDING#
ALLOWABLE L8S5./SQ./FT./FT. OF
FOUNDATION DEPTH BELOW Resistance
PRESSURE {psf)2 | NATURAL GRADE? (pen}®
x 0.957 far kPa x 0.0479
CLASS OF MATERIALS! x 0.0478 for kPa . per meter Coefilcients for kPa
1. Massive erysiadline bedrock } 4,000 1,200 0.70
2. Sedimentary and foliated rock - 2,000 400 0.35
3. Sandy gravel and/or gravel (GW and GP) 2,000 200 0.35
4. Sand, silty sand, clayey sand, silty gravel and clayey gravel {SW, 5P, SM, SC, GM 7
and GC) 1,500 150 0.35
|.5. Clay, sandy clay, silty clay and clayey silt {CL, ML, MH and CH) 1,0007 100 130

IFor soil classifications OL, OH and PT (i.e., organic clays and peat), a foundation investigation shall be required.
All values of allowable foundation pressure are for foctings having 2 minimam width of 12 inches (305 mm) and a minimum depth of 12 inches (305 mm) into

natural grade. Excepl as in Footnote 7, an increase of 20 percent shall be allowed for each additional foot (305 mm) of width or depth to a maximum valve of
three times the designated value. Additionaily, an increase of ane third shall be permitted when considering Joad combinations, including wind or earthquake
ioads, as perrnitted by Section 1612.3.2.

3IMay be increased the amount of the designated value for each additiomal foot (305 mm) of depth to a maximum of 15 times the designated velue. [solated poles
for uses such as flagpoles or signs and poles vsed to support buildings that are ot adversely affected by a 1y-inch (12.7 mm) motion at ground surface dee 10
short-term lateral loads may be designed vsing lateral bearing values equal to two times the tzbulated values.

4Lateral bearing and lateral sliding resistance may be combined.

SCoefficient to be multiplied by the dead load.

SLateral sliding resistance vatue 1o be multipiied by the contact area. In no case shall the latera! sliding resistance exceed one half the dead load.
"No inerease for width is sllowed.

TABLE 18-1-B—CLASSIFICATION OF EXPANSIVE SOiL

EXPANSION INDEX POTENTIAL EXPANSION
0-20 Very law
21-50 : Low
51-90 Medium
91-130 High
Above 130 Very high

TABLE 18-1-C—FOUNDATIONS FOR STUD BEARING WALLS—MINIMUM REQUIREMENTS?2:3.4

THICKNESS OF FOUNDATION WALL
11
nches] WIDTH OF FOOTING THICKNESS OF DEPTH BELOW UNDISTURBED
. x 25.4 for mm (inches) FOOTING {inches) GHOUND SURFACE {inches)
HUMBER OF FLOOAS SUPPGRATED Linit
BY THE FOUNDATIONY Contrete Masonry x 25.4 for mm
1 6 ] 12 & 12
2 2 8 15 7 18
3 10 10 18 B 24

iWhere unusual conditions or frost conditions are found, faotings and foundations shall be as required in Section 1806.1.

;The ground under the floor may be excavated lo the elevation of the top of the footing.

Intesior siud bearing walls may be supported by isolated footings. The footing width and length shall be twice the width shown in this table and the footingsshall
be spaced net more than 6 feet (1829 mm) on center.

*In Seismic Zone 4, continuous footings shall be provided with a minimum of ene No. 4 bar top and bottom. .
SFoundaticns may support a r0of in addition to the stipulated number of floors. Foundations supporting roofs only shall be as required for supporting one floor.

1-176




2001 CALIFORNIA BUILDING CODE EXCERPTS FROM CHAPTER 18

RACE OF
ROQTING

TOP OF
SLOPE
i NS
FACE OF .-
STRUCTURE _
H{3 BUT NEED NOT H
ey EXCEED 40 FT,
9 ; (12 192 mm) MAX.
] : :
‘ AN ‘

N4
H{2 BUT NEED NOT EXCEED 15 FT. (4572 mm) MAX.

FIGURE 18--1—SETBACK DIMENSIONS
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-PLArfN-Iﬁ?DEPARTMENT COUNTY OF SANTA CRUZ

GOVERNMENTAL CENTER 701 OCEAN STREET  SANTA CRUZ, CALIFORNIA 95060

Field Date: (L APwiL W@Q0 ~ APN: oS- 124-19

Owner: TACONA : Project Location i
_ and Address: ARBOL & £ rRO.BL,
Permit #: 90-039) LoMPI1cOo

Type of Permit:eHd

Geologic Hazards Assessment

The Geologic Hazards Ordinance (Chapter 16.10) requires evaluation of development to
minimize the loss of life, injury and damage due to geologic hazards such as earth-
quakes, floods, and landslides. ‘ :

This letter is designed to provide you with preliminary information about the geo-
logic conditions that may affect your homesite. It is based on visual inspection
and a review of maps on file with the Planning Department. The scope of this as-
sessment is not intended to be as detailed as a full geologic or geotechnical report
which a state-registered geologist and/or soils. engineer completes. If detailed
geologic or geotechnical investigation'by a private, registered consulting geologist
and/or soils engineer is required prior to issuance of any building permit, this
will be indicated in section numberl3, "Follow-up Investigation Requiremen{5u~

i. Is the property located within one of the following mapped hazard areas? (If
yes, see attached map) : .
Yes No

State designated fault zone (A]quist-Pr1016 Spe-
cial Study Zone).

v Mapped fault trace throug'h or within 150' of

the homesite (from the Seismic Safety Element fault
Hall et al, A974). . neps

v Flood Hazard area as designated by FEMA.

v Mapped landslide (from Cooper, Clark, et al,

19?5)-MLW
MAPPEYD 'PROGBGABLE LANDSLIDE

./ Mapped feature from 1989 earthquake.

Mailing Address: HHOS CONLERTO DR, SAN JOSE, A astih

ATTACHMENT 6




Indicate the geologic material on the site (bedrock 1ithology and/or Surface
material). Note bedrock attitude where available. - : : o
THE SUBSEUT PARCEL & PREDOMIBAWIILY (NMNDERLAW) BY
(OLLUNIVY, THE - HATPPED LITHOWOGY 15 PROBABLY HOmtEREY
rORHATION ( @ta&e.é;éi. al, 110,14 BQ), BUT HAY Be (OMPUO SAND -
(FoRMATLONAL CONTACT HAPOED ey (LOSE © PARLEL), ontey
COULL VLM wiks EUIPERIT Duriw FED U T

Fissures'and other ground damage from October 17, 1989 earthquake:

NONE EUDENT o PARCEL . DRVEWFHENWST B0 Pavcets
S (TOATED \HMHEDOTELYy WECST AanlD SOUTH WEST O e
COURTSECT PARCEL SUSTBUMED “sEverE SEEHIC SHALISG

DAMAGE RESULTING FROFL THE {7 OCt EVENT.

Yes No

are within 30 feet bf'thé’existing or proposed
habitable structure.

are logcated in fil1.

are forming arcuate patterns which could be relat-
ed to landslide potential.

are located on ridge tops.

could cause & potential slope stabi1ity problem. -

houses are located below the slope with fissures.

Describe Fissures (size, length, number, location}:

IS




Slope o
, LEVEL GRADED PAD.
% average gradient of pregraded homesite. SR
{4 % maximum gradient above or below homesite; f\ilsﬂn distance to
slopes. R
e—— - 10 . . . R e A e e ep

Profile across homesite: o

- ALL CUTS UNRETHNED
- ALL cUTS AXPOSE Qls
S eouT

Topographic position:

ridge top v, on a hillside
nose of minor ridge on slope at base of hillside
swale or channel on slope - - flood plain

General description of topography jn homesite area:

THE PROPOSED HOMESTE OCCURES 4 HILLS IPE LOCATION AND
IS FLANKED BY STEEP SLOPES ABINE THE swE(a&&?@'@:
AOD MODEZATE TO STEEP SOPES BELO (25— q(g-ya)’
T™E DEVELOPHENT PAD (S TEURACED ARD ABUTS SUBST-
AITLAL cUT SOPES DRV AD BELOLO |IT. CUTRARN
REVER RANGES FROM U 70 ovER 20’ ow) THE PARcer .

The potential for debris flow, landslide, or rapid erosion exists to some

degree at all hiliside locations? Discuss the potential for these hazards at

this Jocation.

THE BATTRE PARCEL {5 STUATED oviv A ' PRORABLE Coobez-
CLARE MATPED LAMDSLIPE, THE (opuvivm expesed (1) cute ADD -
AEWT THE PAD AND CARRDL U (RetH 1ts LATERAL ST ensT AUD

(TS INFERRED THICENESS) SUPPORT THE ex(STBIOCE OF Twe MAPPED
FEATORE, AT (EAST AT AWD ADTACERWT THIS, PARCEL. EXTENSIUE
DOUSMSLOPE ACTIV Y (PROBABLY SAN. ‘B3 EVenT) |8 BuipehT SouTH
OF THE PARCEL (S OF ARBALST), HUNNMOCLLY TOHRRAPHY AUD BSTOVITED
LEALOTH PATERNZ ) ReEDLWOOODS Arve SRevALEWT OA) TRE PARKL |
POSBIBLE DETACHMEWT FEATURSS AMD SCOATE RASUDAL Del
RESSIONS ARE (ILELY ERAST AmD SOUTH OF T BPalil. THE
POTENTIAL HAZARD DR MOPE TALLEZE O INPACT DEUSOPHEUWT
Or TS PARLEL DL THE eX®ETed UWEETWHE oF THE
STRUCTORE ) (W A LLECHOOD, VERX WIbH AMD RXEERS YO BE 7]

LoD bt Y A TARVIATERN. N A FOY A R N TS B



Grading issues associated with this building site:

GRADWI AT THE SITE HAS BEem kccoh(vuweb} FOZ THE PpRew s

DOCLLIW . AP oWAL. GZADW( Tor THE PROPRED HOMHE

- MT BE RWHIZED, AS eobih) Hd0R - GrADIKG AWD SARTHWORL
(A0 AGORZ AUATE  SLOPE WDSTARBILTY, eVALLATE FOUILDAT o)
DESIEW O (OVFORHM TO EXSTWIG STE (oI TIoLS  Cut RAKNE
CILLBANKE  AWD PAD STRBILITY HUST RE THOROULMLY (vESt- |
UATED, BOGUIEERED TEALIMIL STRACTURE chPUCEHEWIT OR
MO PERATIOW) WITO FOOIDAT O DESIAD & UarkkeITED,

9. Septic system location considerations:

SEPNC SYSTEM MUST RE OCATED WOHETRZE (T wolll NOT
CREATE Ok EXACCTRATE S(OPE WOSTARBWLILY, APPROPRRTE

SEPTW ssTEM SETRBACK FROM PROBLEHATIC SLOPES\S
PODWOTED BY S(TE CODODTIONS,

10. .Access roadway problems: -

MO AECESS POADWANY PROPOSED. SULTRABLLULY OF W6~
ELRED RETAINWIL STRTURES Ao CATeROC AWID
ARROCL STREFPTS ADIACCWIT

TR OCOED DRV e OPMT
15 APPROPRUIATE

11. Drainage and runoff considerations:

IXTZEASED RONOEF RESVLTING Feot DEue (OPMeuwor
ACTTOMIES HAY AGORAUVATE SLOPE WISTABIUTY A
TETALED , ER0UEERED DRAHIAOL PLAR) S+Hould
Br BORMUATED RY WUR. GECTECIIGAL cOR-
SOCTANT RETLECT ()G THE r(0DIR6 OF T
REQURED CEOLGIC REPORT
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13. Follow-up investigaiion requirements for Permit # c?()‘fiSC?/

A. -\/// - A geologic 1nvest1gat1on comp]eted by a state- reglstered geo]og1st is
required. The investigation should include but not necessarily be

limited to the following concerns:

— RECENT S{OPE STARILITY ARD THE POTENTIAL FOR RENetoned
ACHOVITY OF HISTORICAL DOWONSILOPE EEATURES OcLT\Nb
O THE PARCEL AS A LOHOLE, AND AT THE NOMES(TE
W PARTWCOLAR, (WLALBWIG, E)U*r OT R SSNRICY LIS TED
TO, THE LA’TZC)&-.SCﬁ'(_E_ HkDPgQ LAHINSUDE FEATURE, THE
(EOSER FEATURES SOUTH OF THE BBCEL | THE SLOPES
CASt OF THE HOMESTAE, AND CoT AD Hu_ SLOPES &1

TME PARCEL (\TEMS 2,67, 8,10)

— DRAWIAGE AND SEPTIC 1SSUES ZAGED W Tets Q, (\

— POTENTIAL FOR \ITENSE SESHIC SHAKIG TO lHF’ACF
PEOEITPHEST o THS PARCE.  AND SPECIRC PARAHERRS
FOR FOOMIDATIOND DES bw) TO HIUMMZE THIS ttA24R2D
~- ATPROPR I IATE, SETRACKS FROM GENOOIC HAZARDS, ARD
ALTERDATE  DESIGA) COUEIGURATION OB DEUSTOPMELT
BN ELOTES. (& WARRANTED .

Submit the completed 1nvest1gat1on to the Zoning Counter (Rm. 400)
and pay the $ 35;43 fee for Geologic Report Review,

B. Vi A geotechn1ca1_(so11 investigation comp]eted by a geotechnical engi-
neer is required. The investigation shauld include but not necessar-

ily be limited to the following concerns:

ADPRESS PERTIVERST RECOMHEMDATI ONS ASED CORCLISION S
OF THE CEOO(OC REFORT AMD SPECIFCALLY ADDRESS
SETUC, PRARAGE, AWD> S(OPE smm coesteds
I?—MSE& tA) lTE?HS 9.9, {o AN (L

Submit the completed investigation to the Zoning Counter (Rm. 400)
and pay the $ tgi(zoo fee for Geotechnical Report Review.




14.

15.

Permit conditions will be developed for you after your technical
report{s) have been reviewed. At a minimum, however, you can expect

a requirement to follew all the recommendataons contained in the
reports

No further professional reporis are required to evaluate
this homesite with respect io geologic hazards. Before your amnlica-

tion for is approved, the following conditions
regarding geologic issues must be met:

1. Grading activities must be kept to a minimum.

2. Drainage from impermegbie surfaces such as the roof and driveway
must be collected and properly disposed of. Runoff should not
be allowed to sheet off these areas on to the hillside below in
an uncontrolled manner. )

3. A Deciaration form acknow]edging a possible geclogic hazard to
* the parcel must be completed prior. to permit issuance.

Declaration attached concerning:

Grading activities must be kept to a minimum.

SEE (et _H

Orainage from impermeable surfaces such as the roof and drxvewaf must
be collected and proper]y disposed of. Runoff should not be allowed
to sheet off these areas on to the hiliside below in an uncontrolled

‘manner.



‘This geclogic hazards assessment must be made available to the geologic consultants
and geotechnical) engineers addressing the problems indicated in this assessment.
Guidelines for geologic and geotechnical investigations, and a list of recemmeanded
geoiogic and geotechnical firms are enclosed.

Permit applications and building plans will be checked to verify that the project is
consistent with the conditions outlined above prior te issuvance of a building per-

mit. If you have any questions regarding the hazards assessment for this parcel or
geatagic issues in general, please contact me at 4§P~-7090 . 3

Sincerely,

JONA) RESeNTHAL -
HAME

Title GEXXCHIST

for: PETE PARKINSON
Environmental Coordinator/
Program Manager
Environmental & Technical Review

cc: Dieter Beermann ,

(P1anner)ONRIS GIOVANALON
Pat_Co ]
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Steven Raas & Associates, Inc.

CONSULTING GEOTECHNICAL ENGINEERS
444 AIRPORT BOULEVARD, SUITE 106 WATSONVILLE, CA 25076 (408) 722-3445 FAX (408) 722-9158

0583-S725-E52
December 22, 1995

Susan and John Wilder
11677 Lake Boulevard
Felton, CA 9501R-9807

Subject: Focused Geotechnical Investigation
11677 Lake Boulevard
Felton, California

Dear Mr. and Ms. Wilder,

In accordance with your authorization, we have performed a focused geotechnical
investigation for your project located in Felton, California.

The accompanying report presents our conclusions and recommendations as well as the
results of the focused geotechnical investigation on which they are based. If you have any
uestions concerning the data, conclusions or recommendations presented in this report,
please call our office.

Very truly yours,

STEVEN RAAS & ASSOCIATES, INC.

GAUSERSWDRWORIRGIY 583.D0C
Copies: 2 to Susan and John Wilder
1 to Mesiti-Miller Engineering, Attn: Bill Grizzell
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GEOTECHNICAL INVESTIGATION

PURPOSE AND SCOPE
This report describes the focused geotechnical investigation and presents results, including
‘recommmendations, for the proposed retaining walls. Our mutually agreed upon scope of

services did not include an analysis of existing or potential geologic hazards which could

~ affect the site. Our scope of services for this project has consisted of the tasks outlined

below.

1. We met on site and discussed the project with Bill Grizzell and Carry Edmondson.

2. We reviewed pertinent published material concerning the site including geologic maps,
Santa Cruz County landslide and fault hazard planning maps, site plans, and other
available literature.

(¥%]

We performed a subsurface investigation which included the drilling and logging of 3 test
borings.

4. Laboratory analysis was performed for samples collected at the site.

5. Engineering analysis of the field and laboratory results was performed.

6. We prepared this report documenting our investigation and presenting recommendations
for the design of the project.

LOCATION AND DESCRIPTION

The site is located at 11677 Lake Boulevard in the Lompico area of Santa Cruz, California.
The slopes on the site dip very steeply to the west in the direction of Lompico Creek
approximately 200 feet below. A single family residence is located approximately 25 feet

below Lake Boulevard. The steep slope between the road and the residence is retained with

three approximately 7 foot tall wood retaining walls. All three retaining wall show signs of
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distress, and the middle wall has failed completely in a few areas. It is proposed to replace

the failing retaining walls.

FIELD INVESTIGATION

Three 3 inch diameter test borings were drilled on the site on November 30,4995, The drilling
was performed with a mechanically operateﬁ portable rig with continuous flight augers. A
geologist from Steven Raas & Associates, Inc., was present during the drilling operations to

log the soil encountered and to choose soil sampling type and locations.

Relatively undisturbed soil samples were obtained at various depths by driving a split spoon
sampler I8 inches into the ground. This was achieved by freely dropping a 70 pound down
donut hammer from a vertical height of 30 inches. The number of blows needed to drive the
sampler for each 6 inch portion is recorded and the total number of blows needed to drive the
last 12 inches is reported as the Blow Count value. The outside diameter of the samplers used
in this investigation was either 3 inches, 2% inches, or 2 inches, and is noted respectively as
“L?, “M™ or “T” on the boring logs. The Blow Count data has not been reduce and should

not be construed for the Standard Penetration Test “N” value,

Appendix A contains the Site Plan showing the locations of the test borings and the Log of
Test Borings presenting the soil profile explored in each boring, the sample locations, and the
Blow Count values for each sample. Stratification lines on the boring logs are approximate as

the actual transition between soil types may be gradual.
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LABORATORY INVESTIGATION
The laboratory testing program was developed to help in evaluating the l)g;adri_n&ucapacity,
settlement characteristics, swell potential for the soil on the site. Laboratory tests performed

L
include;

a) Moisture Density relationships in accordance with ASTM test D2937.
b) Atterberg Limits tests in accordance with ASTM test D4318-84.

¢) - Gradation tests in accordance with ASTM test D422, #

The results of the laboratory tests are presented on the baring logs opposite the sample tested.

SOIL CONDITIONS |
The site is mapped as Tertiary Monterey Formation which consists of mudstone and silty |
sandstone (Brabb, 1989). The socil in the vicinity of the retaining walls consisted of
approximately 8 to 10 feet of very loose to loose brownish yellow silty gravelly sand. Below }
a depth of approximately 8 to 10 feet, highly weathered sandy siltstone was encountered to
the boring terminations at 2 maximum depth of approximately 16 1/2 feet. The soil was moist

and no groundwater was encounter in any of the borings.

SEISMIC HAZARDS _

Your property and the surrounding area is mapped as potentially being a massive landshde
(Prelimiriary Map of Landslide Deposits in Samta Cruz County, CA, Cooper-Clark
Associates). Additionally, your site is located approximately 2,000 feet south of the Zayante
Fault Zone. As detailed in our mutually agreed upon scope of services, we did not include an

analysis of existing or potential geologic hazards, including but not limited to landsliding and

faulting, which could affect the site.
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DISCUSSIONS, CONCLUSIONS AND RECOMMENDATIONS

GENERAL

1. The results of our investigation indicate that from a geotechnical engineering standpoint the
existing retaining walls may be i'eplaced provided these recommendations are included in the
design and construction of the project. An appropriate system to retain the slopes should
consist of a retaining wall with a deep foundation, such as a soldier pile wall. Deep
foundations are recommended for the site as the slopes on the site are very steep, and
retaining walls founded in the upper stratum could loose bearing support due to slope creep or

due to the failure of the high]y fractured mudstone bedrock below the footings.
v‘—%ﬂ— PPN R .

B Y

2. An appropriate system to retain the steep slopes on the site should include a deep

foundation.

3. Grading and foundation plans should be reviewed by Steven Raas & Associates, Inc.

during their preparation and prior to contract bidding.

4. Steven Raas & Associates, Inc. should be notified at least four (4) warking days prior to
any site clearing in order to observe the removal and disposal of any organically contaminated
material and the existing wood retaining wall, and to coordinate this work with the grading
contractor. During this period, a pre-construction conference should be held on the site, with
at least the contractor, a county representative and one of our engineers present. At this time,
the project specifications and the testing and inspection responsibilities will be outlined and

discussed.

5. Field observation and testing must be provided by a representative of Steven Raas &

Associates, Inc., to enable them to form an opinion as to the degree of conformance of the
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exposed site conditions to those foreseen in this report, regarding the adequacy of the site
preparation, the acceptability of fll materials, and the extent to which the earthwork
construction and the degree of compaction comply with the specification requirements. Any
work related to grading or foundation construction performed without the full knowledge of,
and not under the direct observation of Steven Raas & Associates, Inc., the Geotechnical

Engineer, will render the recommendations of this report invalid.

SITE PREPARATION AND RETAINING WALL RECOMMENDATIONS

6. The initial preparation of the site will consist of the removal of vegetation as required in
the area of the retaining walls, removal of the existing wood retaining walls, and all associated
debris. This contaminated soil and debris should be removed from the site. The required
depth of stripping must be based on visual observations of Steven Raas & Associates, Inc. It

is anticipated that the depth of striping may be 2 to 4 inches.

7. Following the removal of vegetation, the loose soil should be removed from the slope face.

The extent of this soil removvz_ﬂ__w_il_l_"l_nqg_ j_ig@g@}_g@ﬁg_ _3_[§:pr‘es¢r!rt_:§£i‘ye‘ “c‘)g _Steven Raas &

—

Associates, Inc—in_the field This soil may or may not be adequate to use as backfill material
behind the retaining structure. All material that is not acceptable for fill material should be

removed from the construction site.

8. At the time we prepared this report, the retaining wall plans had not be completed and the
wall location and construction details had not been finalized. We request an opportunity to
review these items during the design stages to determine is supplemental recommendations

will be required.

9. An appropriate system to retain the slopes will consist of a soiclieipile, wall with timber

lagging. The soldier piles should be constructed of steel H beams founded in cast-in-place




concrete piers.
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The timber used as lagging should be preserved in accordance with

CALTRANS Standard Specifications, Section 58,

10. The soldier pile retaining wall, with full drainage and horizontal backfill, should be

designed using the following criteria:

Minimum pier embedment should be & minimum of 7 feet intg the yellowish

brown weathered sandy silistone bedrock. “Depending on the location and -

height ~of ~the—watt—on~the ™ §16pe, this may necessitate pier depths of
approximately 10 1o 20 feet. Actual depths could depend upon a lateral
force analysis performed by your structural enginger. T

Minirmum pier size should be 18 inches in diameter and all pier holes must
be free of loose material on the bottom.

When walls are free to yield an amount sufficient to develop the active
earth pressure condition {about %% of height), design for an active earth
pressure of 35 psf/ft of depth for horizontal bacldill, and 54 psf/ft of depth
for backfill with a slope of 2:1 (horizontal to vertical). Should the slope
behind the retaining walls be other than horizomat or 2:1 (horizontal to
vertical), supplemental design criteria will be provided for the active earth
or at rest pressures for the particular slope angle.

. Passive pressures of 300 psf/ft of depth can be developed, acting over a
plane 1'% times the pier diameter. Neglect passive pressure in the top 2
feet of embedment.

The resultant seismic force on the wall is 20 H? and acts at a point 0.6H up
from the base of the wall.

If groundwater is present, the piers will need to be cased during drilling. 1f
water is present, the water will either have to be pumped before the steel
and concrete placement, or the concrete will have to be placed using a
tremnie. If the casing is pulled during the concrete pour, it must be pulled
slowly with a minimum of 4 feet of casing remaining embedded within the
concrete at_all times. 1f concrete is placed via a tremie, the end of the wbe
must remain embedded a minimum of 4 feet into the concrete at all times.

. Any live or dead loads which will transmit a force to the wall. Refer to
Figure No. 7.

P
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h. All pier construction must be observed by a representative of Steven Raas
& Associates, Inc. Any piers constructed without the full knowledge and
continuous observation of Steven Raas & Associates, Inc., will render the
recommendations of this report invalid.

11. The piers should contain steel reinforcement as determined by the Project Structural

Engineer.

12, The above criteria are based on fully drained conditions. Therefore, we recommend that
permeable material meeting the State of California Standard Specification Section 68-1.023,
Class 1, Type A, be placed behind the wall, with a minimum width of 12 inches and extending
for the full height of the wall to within 1 foot of the ground surface. The rock should be
covered with Mirafi 140 filter fabric or equivalent and then compacted native soil placed to
the ground surface. A 4 inch diameter perforated rigid plastic or metal drain pipe should be
installed within 3 inches of the bottom of the granular backfill and be to an approved location

away from the footing area.

BACKFILL MATERIAL AND COMPACTION RECOMMENDATIONS
13. The backfill behind the retaining walls may be comprised of approved on site soil or of

imported engineered fill.

14. Should the use of imported fill be necessary on this project, the fill material should be:
a. free of organics, debris, and other deleterious materials

b. granular in nature, well graded, and contain sufficient binder to allow
trenches to stand open

¢. free of rocks in excess of 2 inches in size
d. have a Plasticity Index between 4 and 12, and be non-expansive

e. have a minimum Sand Equivalent of 20
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f. have a minimum Resistance “R" Value of 30

15. The backfill material should be compacted to a minimum of 90% of its maximum dry
density. The moisture conditioning procedure will depend on the time of year that the work is
done, but it should result in the soils being 1 to 3 percent over their optimum moisture content

at the time of compaction.

Note: If this work is done during or soon after the rainy season, the on-site soils may be

too wet to be used as engineered fill.

16. The maximum dry density will be obtained from a laboratory compaction curve run in
accordance with ASTM Procedure #D1557-78. This test will also estabiish the optimum
moisture content of the material. Field density testing will be in accordance with ASTM Test
#D2922.

17. Samples of any proposed imported fill planned for use on this project should be submitted
to Steven Raas & Associates, Inc. for appropriate testing and approval not less than 4

working days before the anticipated jobsite delivery.

SURFACE DRAINAGE AND EROSION CONTROL

18. All roof eaves should be guttered, with the outlets from the downspouts provided with
adequate capacity to carry the storm water from the structures to reduce the possibility of soil
saturation and erosion. The connection should be in a closed conduit which discharges at an

approved location away from foundations.

19. Slopes should be constructed so that surface water will not be allowed to drain over the

top of the retaining wall, or over the crest of exposed slopes. Concentrations of surface water

[
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runoff should be transported by paved ditches or other structures needed to carry the water to

an appropriate discharge location.

20. Trrigation activities at the site should not be done in an uncontrolled or unreasonable

manner,

PLAN REVIEW

21. We respectfully request an opportunity to review the plans during preparation and before
bidding to insure that the recommendations of this report have been included and to provide

additional recommendations, if needed.

10
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LIMITATIONS AND UNIFORMITY OF CONDITIONS

. The scope of this investigation was limited to address only the slopes in the retaining wall
area. Existing and or potential geologic hazards, including but not limited to faulting and
landsliding, were not part of our mutually agreed upon scope of services.

. The recommendations of this report are based upon the assumption that the soil and
bedrock conditions do not deviate from those disclosed in the borings. If any variations or
undesirable conditions are encountered during construction, or if the proposed
construction will differ from that planned at the time, our firm should be notified so that
supplemental recommendations can be given.

. This report is issued with the understanding that it is the responsibility of the owner, or his
representative, to insure that the information and recommendations contained herein are
called to the attention of the Architects and Engineers for the project and incorporated
into the plans, and that the necessary steps are taken to insure that the Contractors and
Subcontractors carry out such recommendations in the field.

. The findings of this report are valid as of the present date. However, changes in the

conditions of a property can occur with the passage of time, whether they are due to
natural process or the works of man, on this or adjacent properties. In addition, changes
in applicable or appropriate standards occur, whether they result from legislation or the
broadening of knowledge. Accordingly, the findings of this report may be invalidated,
wholly or partially, by changes outside of our control. This report should therefore be
reviewed in light of future planned construction and then current applicable codes.

. This report was prepared upon your request for our services in accordance with currently
accepted standards of professional geotechnical engineering practice. No warranty as to
the contents of this report is intended, and none shall be inferred from the statements or
opinions expressed.

. The scope of our services mutually agreed upon for this project did not include any

environmental assessment or study for the presence of hazardous or toxic materials in the
soil, surface water, groundwater, or air, on or below or around this site.
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APPENDIX A

Regional Site Plan
Site Plan Showing Test Bonngs
Boring Log Explanation
Log of Test Borings
Surcharge Pressure Diagram
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UNIFIED SOIL CLASSIFICATION SYSTEM - ASTM D2488-84

GROUP
PREMARY DIVISIONS SYMBOL SECONDARY DIVISIONS
CRAVELS CLEAN GRAVELS GW fWell praded etavels, 1 send mixture. lictle or no Snes.
MORE THAN HALF OF (LESS THAN 5% FINES) ar__[Poorly graded gravels or gravels-sand mixtures, linle of no fines.
COARSE GRAINED SOILS | COARSE FRACTIONIS GRAVELS ont_ Bilty sravels, gryal-send-sity mi laatio s,
MORE THAN HALF OF LARGER THAN ¥4 SIEVE | (voRE THAN 12% rvES) GC  KCluyey gravels, gravelsand-clay mixtures, plastin Bines.
MATERIAL IS LARGER SANDS CLEAN SANTIS sw___ Iwail sands, gravelly sanch, linle & po fines.
THAN #200 $TEVE SIZE MORE THAN HALF OF {LES3 THAN 3% FINES) f14 Poorly graded sands or gavally snd, little o no fines.
COMRSE FRACTION 1S SANDS SM___ |Silty sanda, sand-silt mixtures, now-piestic Gnes.
SMALLER THAN #4 515vE | OMORE THAN 120 FrvESy 5C Iaqqmmnymph&&m
SILTS AND CLAYS ig siles and fne clsvey sand silty sands, with slight plesticite
FINE GRAINED SOILS LIQUID LIMIT IS jeity,
MORE THAN HALF OF LESS THAN S0% OL _{Organic silts and organic silty clays of low plasticity.
MATERIAL I$ SMALLER SILTS AND CLAYS MR lnorsanio silts, micaceous or dlomaccous Bre sandy or ailty sol elextic sills.
THAN ¥200 SIEVE SIZE LIQUED LT IS CH___|Oreanic cluve ol high plasticity, fat elave.
QREATER THAN 0% OH Organic clays of medium o high plasticity, onganic silta.
EIGHLY ORGANIC SOILS BT [Post and other highly oganic soils
BORING LOG EXPLANATION
LOGGED BY DATE DRILLED BORING DIAMETER BORING NO.
. - b g — 5 z—i 2
o1 e — o-g . =% = eo 5
=582 SOIL DESCRIPTION =81z |4§ 5 _‘:_-:i f{féc'
glEe] & SRe2Ss| T wl-Eal RESULTS
c15g @ I EE RS
[ = o (O d °
:1 ] Naote: All blows/ [not are normalized
S to 2" outside diameter sampler size
___2 I «— Spil Sample Number
1 | L ~— Soil Sampler Size/Type
T L = 3* Qutside Diameter
-4 M = 2.5 Qutside Diameter
] T = 2" Qutside Diameter
5 | §T = Shelby Tube
e BAG = Bag Sample
L. -

RELATIVE DENSITY
SANDS AND GRAVELS | BLOWS/FCOT
VERY LOOSE 0-4

LOOSE 4-10

MEDIUM DENSE 10-30

DENSE 30-50
VERY DENSE OVER 50

CONSISTENCY
SILTS AND CLAYS| BLOWS/FOOT]
VERY SOFT 0-2
SOFT 24
FIRM 4-8
STIFF 8-15
VERY STHF 16-32
HARD OVER 32

Steven Raas & Associates, Inc.

FIGURE NO.: 3

Boring Log Explanation
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LOGGED BY DG DATE DRELLED _ 11/320/95 BORING DIAMETER 3"8S  BORING NO._1
| | 9 3
i | 8 %‘9 "2‘ % b =\°~ P
*= — : = ZelE
Z v B : v MISC.
Slw qé -é SOIL DESCRIPTION 3% @« ‘g_ g Ei LAB
5§55l 5 &7l E31=8 Zw 25| RESULTS
olgeg« ESIRS|2 6 E"Qzu-i
v & S50 OafAaf<so
] .- Brown Silty Gravelly SAND, fine 10 medium grained, M
1 el -_* angular gravel 1o > 2* of mudstone, roots, damp ;
B . N I R >
= iDl T
=2 1 1.1 BB -4 Yellowish brown Silty Gravelly SAND, fine to medium 7} 5571 31.9{49% Passing
~ 7| M Q.1 grained, angular gravel to > 2 1/2" of mudstone, moist, very — #200 Sieve
—3 - {7_.1 loose - s
-, I
SR :W-i'-
L5 | 1k ) . SM Y . .
1-2 i3 Light brownish yellow very Silty SAND, fine to very fine o 59.8 | 348 | 41% Passing
~ 1 M W\ grained, frequent angular gravel to 1/2" of mudstone, moist, ) ‘ #200 Sieve
—6 i { loose
L7 ] l'. [
B 3 7] 1 Increased density at 8" Faper é
T
...9 -
:10 : 1-3 it 1 Brownish yellow Sandy MUDSTONE, very fine grained sof" 603 | 40.7
114 M i sand, moist, very densc
—12 §
[~ ] | N1 Increasing density
B ] 2 ] :5—
.14 - Bormg Temliﬂﬂtﬁ@)
T N
15
— ] 6 —
17
.18
L 19
_20 —
_..21 —
L 32
L.23
wy-
STEVEN RAAS & ASSOCIATES, INC. FIGURENO. 4 Log of Test Bonings
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LOGGEDBY_pG  DATEDRILLED__ 11/30/95 BORING DIAMETER_ 3"8§ _BORINGNO._2

= [ -~
S B3 SslE g
bl = ' 771 -1 - e=| MISC.
=% 8 £ SOIL DESCRIPTION EE z %8 g 155 Lam
&g E £8| £ 5[=8|5=|E5| RESULTS
RlEg & R B
o &l S|P |A 8=
| [* -] Pale brown Silty Gravelly SAND, fine to medium grained, | SM
L, - gj -:l angular gravel to 6" of mudstone, roots, damp, very loose
-
-
L, - SM
i |
] - | Brownish yellow very Silty SAND with gravel, very fine 22 394 | 27% Passing
6 ] i."|| grained, angular gravel to 1 1/2” of mudstone, moist, #200 Sieve
- L] medium dense
— 7 ] N
g -
, , J |
- _ 18R
| 10 : Brownish yellow Sandy MUDSTONE, partially weathered, 70 612428
- A -M4 iron oxide staining, moist, medium dense
12 -
13
157 4 Yelowish brown Sandy MUDSTONE, moist, medium 61 39.9
T 1| dense
16
177 Boring Terminated at 16 1/2'
o
00
23
24 .
STEVEN RAAS & ASSOCIATES, INC. FIGURE NO. 5 Log of Test Borings
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LOGGEDBY_DbG__ DATEDRILLED__ 11/30/95 BORING DIAMETER_ 38§  BORING NO._3

MISC.
LAB
RESULTS

SOIL DESCRIPTION

Penetrometer
Dry Density,

p.cf.
Moisture %

Depth, ft
Sample No.
and Type

Symbol

Blow

Counts
Qu (t.s. f)

of Dry Wt.

o |Unified Soil
£ [Classification

Brownish yellow Silty Gravelly SAND, fine grained, b} 336
+1 angular gravel to 1" of mudstone, roots, damp, very loose

fz.4 Caving soils from 4"-5'

(¥}
o
Lh
ud
~
.

! Brownish yellow Gravelly Silty SAND, fine grained, 22
.| angolar gravel o >2 1/2" of mudstone, damp, very loose

it[] Yeltowish brown Sandy MUDSTONE, very fine grained 36.1 | 388
P sand, moist, medium dense

Boring Terminated at 12

‘16:
17
18
197
20"
217
22

- 23

-4

STEVEN RAAS & ASSOCIATES, INC. FIGURE NO. 6  Log of Test Borings
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16.10.010

Chapter 16.10
GEOLOGIC HAZARDS
Sections:
16.10.010 Purpose.
16.10.020 Scope. ,
16.10.022 Statutory suthorization.
16.10.025 Basis for establishing the areas of
special flood hazard.
16.10.030 Amendment procedure.
16.10.035 Confiict with existing regulations.
16.10.036 Warning and disclaimer of -
liability.
16.10.037 Severability.
16.10.640 Definitions.
16.10.050 Requirements for geologic
assessment.
16.10.060 Assessment and report
preparation and review.
.16.10.070 Permit conditions.
16.10.075 Foundation design requirements
in geologic hazard areas.
16.10.080 Project density limitations.
16.10.090 Project denial.
16.10.095 Permits for repair of earthquake
.damaged dwellings and accessory
structures within areas of
earthquake-related grouvnd failure
and designated seismic hazard
areas.
16.10.100 Exceptions. _
16.10.105 Notice of geologic hazards in cases
' of dangerous conditions.
16.10.110 Appeals,
16.10.120 Violations.
16.10.130 Fees.
16.10.010 Purpose.
The purposes of this chapter are:

{a) Policy Implementation. To implement the policies
of the Nationa! Flood Insurance Program of the Federal
Insurance Administration, the State of California Alquist-
Priolo Earthquake Famlt Zoning Act, the Santa Cruz
County General Plan, and the Land Use Plan of the Local
Coastal Program; and

(b) Public Health and Safety. To minimize injury,
- loss of life, and damage to public and private property
caused by the natural physical hazards of earthquakes,
floods, 1andslides, and coastal processes; and

ATIACHVENT  Q

(¢} Development Standards. To set forth standards for
development and building activities that will reduce public
costs by preventing inappropriate land wuses and
development in areas where natural dynamic processes
present a potential threat to the public heaith, safety,
welfare, and property; and

{d) Notice of Hazards. To assure that potential buyers
are notified of property located in 2n area of special fiood
hazard, and to assure that those who occupy areas of
special flood hazard assume responsibility for their
actions. (Ord 3340, 11/23/82; 3598, 11/6/84; 4518-C,
3/8/99) '

16.10.020 Scope.

This chapter sets forth regulations and review
procedures for development and construction activities
including  grading, septic systems installation,
development permits, changes of use as specified in
Section 16.10.040(s)8, building permits, minor land
divisions, and subdivisions throughout the Comty and
particuiarly within mapped geologic hazards areas and
arcas of special flood hazard (SFHAs). These regulations
and procedures shall be administered through a system of
geologic hazard assessment, techmical review,
development and buliding permits. (Ord. 3340, 11/23/82;
3598, 11/6/84; 3635, 3/26/85; 4518-C, 3/8/99)

16.10.022 Statutory authorization.

The State of California has in Government Code
Sections” 65302, 65560, 65800 conferred upon iocal
govemment wnits the awthority to adopt regulations
designed to promote public health, safety, and general
welfare of its citizenry through the adoption of the
following geologic hazard and floodplain management
regulations. (Ord. 4518-C, 3/8/5%)

16.10.025 Basis for establishing the areas of

The areas of special flood hazard identified by the
Federal lnsurance Administration (FIA) of the Federal
Emergency Manapement Agency (FEMA) in the Flood
Insurance Study (FIS) dated April 15, 1986, and
accompanying Flood Insurance Rate Maps (FIRMs) and
Flood Boundary and Floodway Maps (FBFMs), dated
April 15, 1986, and all subsequent amendmems and/or
revisions, are hereby adopted by reference and declared to
be a part of this Chapter. This FIS and attendant roapping
is the minimum area of applicability of the flood
tegulations contained in this Chapter, and may be
supplemented by studies for other areas. The FIS, FIRMs,
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and FBFMs are on file at the County Govermhem Center,
Planning Department. (Ord. 4518-C, 3/8/99)

16.10.030 Amendment procedure.

Any fevision to this chapter which appiies to the
Coastal Zone shall be reviewed by the Executive Director
of the California Coastal Commission to determine
whether it constitntes an amendment to the Local Coastal
Program. When an ordinance revision constitutes an
amendment to the Local Coastal Program, such revision
shall be processed pursuant to the hearing and notification
provisions of Chapter 13.03 of the County Code and shall
be subject to approval by the Califormia Coastal
Commission. (Ord. 3340, 11/23/82; 3598, 11/6/84)

16.10.035 Conlflict with existing regulations.

This Chapter is not intended 1o repeal, pullify, or impair
any existing easements, covenants, or deed restrictions. If
this Chapter and any other ordinance, easement, covenant,
or deed restriction conflict or overlap, whichever imposes
the more stringent restrictions shall prevail. (Ord. 4518-C,
3/8/99)

16.10.03  Warning and disclaimer of liability.

The degree of flood protection required by the

ordinance is considered reasonable for regulatory purposes
based on scieptific and engineering considerations. Larger
floods can and will occur on rare occasions. Flood beights
may be increased by artificial or natural causes. This
ordinance does mot imply that land outside the Special
Flood Hazard Areas or uses permitied within such areas
will be free from flooding or flood damages. This
ordinance shall not create liability on the part of Santa
Cruz County, any officer or employes thereof, the State of
California, or the Federal Insurance Administration,
Federal Emergency Management Agency, for any flood
damages that result from reliance on this ordinance or any
administrative decision lawfully made hereunder. (Ord.
4518-C, 3/8/99) '

16.10.037 Severability.

This ordinance and the various parts thereof are hereby
declared 0 be severable. Should any section of this
ordinance be declared by the courts to be unconstitutional
or invalid, such decision shall not affect the validity of the
ordinance as 2 whole, or any portion thereof other than the
section so declared to be unconstitutional or invalid. (Ord.
4518-C, 3/18/99)

16.10.030

16.10.040 Definitions. -

For the purposes of this chapter, the following
definitions apply:

(a) Accessory Use. Any unse which is clearly
incidental and secondary to the main use and does not
change the character of the main use.

(b) Active. A geologic feature (fault or landslide)
which shows evidence of movement, surface
displacement, or activity within Holocene time (about the
last 11,000 years).

(¢) Addition. Improvement to an existing structre
that increases the area, measured in square feet. The use of
breeze ways, corridors, or other non-integral connections
between structures shall not cause separate buildings or
structures 10 be considered additions 10 an existing
structure.

{d) Adjacent/contiguons parcel. A parcel touching the
subject parcel and not separated from the subject parcel by
a road, street or other property.

(e) Areas of special flood hazard. An area having
special flood hazard as identified by the Federal Insurance
Administration, through the Federal Emergency
Management Agency, and shown on an FHEM or FIRM
map as Zope A, AO, A1-A30, AE, A99, V1-V30, VE or
V. Also known as Special Flood Hazard Area (SFHA).

(fi Base Fiood. A flood which has a ope percent
chance of being equaled or exceeded in any given year.
For fiood insurance purposes one-hundred year flood and
base flood have the same meaning.

{g) Basement. For the purposes of this Chapter, any

" area of the building having its floor subgrade (below
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ground level) on all sides.

(h) Beach ecrosion. Temporary or permanent
feduction, transport or removal of beach sand by littoral
drift, tidal actions, storms or tsupamis.

(iy Certified Engineering Geologist. A Registered
Geologist who is licensed by the State of California to
practice the sub-speciaity of Engineering Geology.

(i) Coastal Bluff. A bank or cliff along the coast
subject 1o coastal erosion processes. Coastal blufT refers to
the top edge, face, and base of the subject biuff.

(k) Coastal dependent uses. Any development or use
which would not function or operate unless sited on or
adjacent to the ocean.

{1} Coastal erosior processes. Matural forces that
cause the breakdown and transportation of earth or rock
materials on or along beaches and biuffs. These forces
include landsliding, swface rumoff, wave acdon and
tsunamis.

(m} Coastal hazard areas. Areas which are subject to
physical bazards as a result of coastal processes such as
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landsliding, erosion of a coastal biuff, and inundation or
erosion of a beach by wave action.

(n) Coastal High Hazard Area. Aseas subject to high
velocity waters, including tidal and coastal inundation.
These areas and base flood elevations are identified on a
Flood Insurance Rate Map (FIRM) as Zones V1-30, VE or
V. .

(o) County geologist. A County employee who is
registered as a geologist with the State of California (R.G.)
and has been authorized by the Plapning Director to assist
in the administration of this chapter, or a registered
geologist under contract by the County who has been
authorized by the Plamning Director to assist in the
administration of this chapter. (Ord. 4090, 12/4/90; 4518-
C,3/8M09) .

(p) County geologic advisor. An individnal who is
registered as a geologist with the State of California
fR.G.), who may be employed by the Counnty to provide
geologic services.

(q) Critical structures and facilities. Structures and
faciliies which are subject to specified seismic safety
standards becausz of their immediate and vital public need
or because of the severe hazard presenmted by their
structural failure. These structures include hospitals and
medical facilities, fire and police stations, disaster relief
and erpergency operating centers, large dams and public
utilities, public transportation and communications
facilities, buildings with involuntary occupancy such as
schools, jails, and convalescent homes, and high
occupancy structures such as theaters, churches, office
buildings, factories, and stores.

(r) Cumulative improvement. For the pwposes of
calculating “substantial improvement” as defined in
Section 16.10.040(3m), two or more instances of repair,
reconstruction, alteration, addition, or improvement to a
structure, over the course of five consecutive years. H the
value of such activities, when added together, equals or
exceeds fifty (50) percent of .the market value of the
suucuuc,theacuv:tyasawholeshallbccons:dcredtobe

a “substantial improvement.™
" {s) Development/Developmenmt Activities. For the
purposes of this chapter, and this chapter only, any project
that includes activity in any of the following categories is
considered to be development or development activity.
This chapter does not supercede Section 13.20.040 for
" purposes of determining whether a certain activity or
project requires a coastal permit; some activities and
" projects will require coastal permnits zlthough they do not

fall under this following specific definition. -

(1) The construction or placement of any habitabie

structure, including a manufactured home;

(2) Any repair, reconstruction, alteration, addition, or
improvement of a habitable structure that modifies or
replaces more than fifty (50) percent of the total length of
the exterior walls, exclusive of interior and exterior wall
coverings and the replacing of windows or doors without
altering their openings. This allows a total modification or
replacement of wp 1o fifty (50) percent, meastred as
described above, whether the work is done at one time or
as the sum of multiple projects during the life of the
stucture,

(3) The addition of habitable space to any structure,
where the addition increases the habitable space by more
than fifty (50) percent over the existing habitable space,
measured in square feet. This allows a total increase of up
to fifty (50) percent of the original habitable space of a
structure, whether the additions are constructed at one time
or as the sum of multiple additions during the life of the
struchure;

(4) An addition of any size to a structure that is
located on a2 coastal bluff, dune, or in the coastal hazard
area, that extends the existing structure in a seaward
direction;

(5) Instailation of a new foundarion for a habitable
structure; _

(6) Therepair, replacement, or upgrade of an existing
foundation of a habitable structure that affects mere than

fifty (50) percent of the foundation (measured in linear feat

for perimeter foundations, square feet for slab foundations,
or fifty (50) percent of the total number of piers), or an
addition to an existing foundation that adds more than fifry
(50) percent of the original foundation area. This allows
repair, upgrade, or addition up to fifty (50) percent,
measured as described above, whether the work is
performed at one time or as the sum of multiple projects
during the life of the structure;

{7) A division of land or the creation of one or more
pew building sites, except where a land division is
accomplished by the acquisition of such land by a public
agency for public use;

{8) Any chanpe of use from non-habitable to
habiwzbie use, according to the definition of “habitable”
found in Section 16.10.040, or a change of use from any
non-critical structure 1o a critical structure.

{9) Any alteration of any structure posted “Unsafe to
Occupy” due 10 geologic hazards; -

(10) Grading activities of any scale in the 100 year
floodplain or the coastal hazard area, and any grading
activity which requires a permit pursuant to Chapter 16.20;

{11) Construction of roads, utilities, or other facilities.

(12) Retaining walls which require a building permit,
retaining walls that function as a part of a landslide repair

-624-




whether or not a building permit is required, sea walls, rip-
rap erosion protection or retaining structures, and gabion
baskets;
{13) Installation of a septic system;
(14) Any human made change to déveloped or
undeveloped real estate in the Special Flood Hazard Area,
including but not limited 1o buildings or other structures,
mining, dredging, filling, grading, paving, excavation,
drilling operations, or storage of equipment or materials.
This is in addition to any activity listed in items 1—13.
(15) Any other project that is defined as development
under Section 13.20.040, and that will increase the mmnber
"of people exposed to geologic hazards or that may create
or exacerbate an existing geologic hazard, shall be
determined by the Planping Director to comstitute
development for the purposes of geologic review. (Ord.
4024, 10/24/89; 4080, 9/11/90)

- (1) Development envelope. A designation on a site
plan or parcel map indicating where buildings, access
roads and septic systems are to be located.

{u) Fault zones. A zone or zomes of fracture
designated in the General Plan or Local Coastal Program
Land Use Constraints Maps, or other maps and source
materials authorized by the Planning Director.

{v) Fill. The deposit of earth or any other substance or
material by artificial means for any purpose, or the
condition resultihg from a fill taking place.

(w) Flood Boundary Floodway Map. The map
adopted by the Board of Supervisors and used for land use
planning and permit review on which the Federal
Insurance Administration has delineated the areas of
special flood hazard.

(x) Flood control structure. Anysuucmre or material,

“including but not limited to a berm, levee, dam or retaining
wall, placed in areas where flooding occurs, and
constructed for the purpose of protecting a structure, roads,
utility or ransmission line.

{v) Flood Insurance Rate Map (FIRM). The map
adopted by the Board of Supervisors and used for
Insurance purposes on which the Federal Insurance
Administration has delineated the special flood hazard

"areas, base flood elevations and the risk premium zones
applicable to the community. The FIRM became effective
on April 15, 1986 for insurance purposes.

{z) Fiood Insurance Study. The official report on file
with the Planning Department provided by the Federal
Emergency Management Agency entitled, “The Flood
Insurance Study Santa Cruz County, California” dated
April 15, 1986 that includes flood profiles, the FIRM, the
Flood Boundary Floodway Map, and the water surface
elevation of the base fleod.

16.10.040

(22) Floodplain. Any land area susceptible to being
inundated by water from any source. The one-hundred
year floodplain is used for planning purposes by Federal
agencies and the County. For many larger and more
densely populated drainages, the 100 year floodplain is
designated on Flood boundary and Floodway Maps
prepared by the Federal Insurance Administration. See
also “Area of Special Flood Hazard.”

(2b) Floodplain Administrator. The Planning Director,
or single staff member that is designated by the Director,
to manage the administration and implementation of the
National Flood Insurance Program regulations and the
flood control provisions of this ordinance.

(2¢) Floodproofing. Any combination of structural and
non-structural additions, changes or adjustments to non-
residential structures which reduce or eliminate flood
damage to real estate or improved property.

(2d) Floodway. The channe! of a river or other
watercourse and the adjacent land area that must be
reserved in order to carry and discharge the one-hundred
year flood without cumnulatively increasing the water
surface elevation more than one foot at any point. Also
referred to as the Regulatory Floodway.

(2e) Geologic hazard. A threat to life, property, or
public safety caused by geologic or hydrologic processes
such as flooding, wave inundation, landsliding, erosion,
faulting, ground cracking, and secondary seismic effects
mcluding liguefaction, landsliding, tsunami and ground
shaking.

(2f) Geologic hazards assessment. A summary of the
possible geologic hazards present at a site conducted by
the staff geologist.

(2g) Geologic report, full. A complete geologic
investization conducted by a Certified Engineering
Geologist hired by the applicant, and completed in
accordance with the County Geologic Report Guidelines.

(2h) Grading. Excavating or filling land, or a
combination thereof.

(21) Habitable. For the purposes of this Chapter, any
structirre or portion of a squcture, whether or not enclosed,
that is usable for living purposes, which include working,
sleeping, eating, recreation, or any combination thereof.
The purpose and use of the space, as described above,
defnes the habitable nature of the space. The term
“habitable” also includes any space that is heated or
cooled, humidified or dehumidified for the provision of
buman comfort, and/or is insulated and/or finished in
plasterboard, and/or contains plumbing other than hose
bibs.

(2j) Hardship. For the purposes of administering
Section 16.10.100, means the exceptional hardship that
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would result from failure to grant the requested Exception.
The specific hardship must be exceptional, wmusual, and
peculiar 1o the property involved. Economic or financial
bardship alone is not exceptional. Inconvenience, aesthetic
considerations, personal preferences, or the disapproval of
neighbors also cannot qualify as exceptional hardship, as
these problems can be resolved through means other than
granting an Exception, even if those alternative means are
more cxpensive, require a property owner 1o build
elsewhere, or put the parcel to a different use than
originally intended or proposed.

(2k) High and very high liquefaciion potential areas.
Arcas that are prone to lbiquefaction caused by
groundshaking during a major earthquake. These areas are
designated on maps which are on file with the Planning
Departmerit. .

(21) Historic Structure. Any structore that is: 1. Listed
individually in the National Register of Historic Places, or
preliminarily determined by the Secretary of the Interior to
meet the requircmems for such lsting; 2. Centified as or
preliminarily determined by the Departinent of the Interior
to be contributing to the historical significance of =
registered historical district or a district preliminarily
determined to qualify as a historic district by the Secretary
of the Interior; 3. Individually listed on the State Register
of Historic Places which has been approved by the
Secretary of the Interior; or, 4. Individnaliy listed in the
inventory of bistoric structures in a commaunity with a
historic preservation program that has been certified either
by an approved state program or directly by the Secretary
of the Interior. '

{2m} Hydrologic investigation. A report prepared by a
Certified Engineering geologist or civil engineer with
expertise in hydrology which analyzes surface hydrology
and/or groundwater conditions.

{2n) Littoral drift The movement of beach sand
parallel to the coast due to wave action and currents.

{20) Liguefaction. The process whereby samrated,
loose, granular materials are transformed by ground
shaking during a major earthquake from a stable state into
‘a fluid-like state.

(2p) Lowest Floor. For flood purposes, the lowest floor
of the lowest enclosed arez of a structure, including any
basement.

(1) Anunfinished or flood resistant enclosure, below
the Jowest floor, that is wsable solely for parking of
vehicles, building access or storage in an area other than a
- basement area, for the purposes of this Chapter, is not
considered 2 building’s lowest floor, provided it conforms
~ to applicable nop-elevation design requirements,
including, but not limited to: .

(i) the wet floodproofing standards in Secnon
16.10.070(£}(3)(ix)

(ii) the anchoring and construction materials and
methods in Section 16.10.070{f)(3)(ii)

(iil) the standards for septic systems and water supply
in Section 16.10.070(f)(5) and (f)(6).

{2) For residential structures, all fully enclosed
subgrade areas are prohibited as they are considered to be
basements. This prohibits garages and storage areas that
are below grade on ali sides. ’

(2q) Manufacmred home. A structure, u'ansponable in
one or more sections, which is built on a permanent
chassis and is designed for use with or withont a
permanent foundation when conpected to the required
utilities. For floodplain management purposes the term
“mamifactired home™ also includes park trailers, travel
trailers and other similar vehicles placed on a site for
greater than 180 consecutive days. -

(2r) Manufactrred home park orsubdwmon. A parce}
(or contiguous parcels) of land divided into two or more
manufactured home lots for sale or rent.

(2s) Mean Sea Level. The National Geodetic Vertical
Datum (NGVD) of 1929, or other measurement, to which
base flood elevations shown on 2 community’s. Flood
Insurance Rate Map are referenced.

(2t) Multple-residential structure. A single structure
containing four or more individual residential units. -

(2u) Natural disaster. Any situation in which the force
or forces of nature causing destruction are beyond the
control of people.

(2v) New Construction. For the purposes of Sections
16.10.070(f), (g), and (h), structures for which the start of
construction commenced on or after April 15, 1986,
including any subsequent improvements to such structures.

(2w) Non-essential public structures. Public structures
which are not integral in providing such vital public
services as fire and police protection, sewer, water, power
and telephone services.

{2x) Obstruction. Includes, but is not limited to, any
dam, wall, wharf, embankment, levee, dike, pile,
abutment, protection, excavation, channelization, bridge,
conduit, cuivert, building, wire, fence, rock, gravel, refuse,
fill, structure, vegetation or 6ther material in, along,
across, OF projecting into any watercourse which may alter,
impede, retard or change the direction and/or velocity of
the flow of water, snare or collect debris carried by the
flow of water, or is likely to be carried downstream.

(2¥) One-hundred year flood. A flood that statistically
could occur once in 100 years on the average, although it

* could occur in any year. For flood insurance purposes,

994
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one-hundred year flood and base flood have the same
meaning. See Base Flood.

(2z) Planning Director. The Planning Director of the
County of Santa Cruz or his or her authorized employee.

(3a) Public factlities. Any stuchure ownped and/or
operated by the government directly or by a private
corporation under 2 government franchise for the use or
benefit of the community.

(3b) Recent A geologic featre (fawlt or Jandslide)
which shows evidence of movement or activity within
Holocene ime {about the last 11,000 years.)

(3c) Registered Geologist. A geologist who is licensed
by the State of California to practice geology.

(3d) Registered Geotechnical (Soils) Engineer. A civil
engineer licensed in the State of California, experienced in
the practice of soils and foundation engineering.

(3¢) Reguiatory Floodway. See Floodway.

(3f) Recreational Vehicle. Means a vehicle which is
built on a single chassis; is 400 square feet or Jess when
" measured at the largest horizontal projection; designed 1o
be seif propelied or permanently towable by a light-duty
truck; and designed primarily not for uses as a permanent
dwelling but 2 temporary living quarters for recreation,
camping, travel, or seasonal use.

(3g) Shoreline protection structure. Any structure or
material, including but not limited to riprap or a seawall,
placed in an area where coastal processes operate.

(3h) Soil Investigation. A report prepared by a
registered soils engiveer, hired by the applicant, and
completed in accordance with the County Soils Report
Guidelines. This term is synomymous with the term
geotechnical investigation.

(3i) Special Flood Hazard Area (SFHA). See Area of
Special Flood Hazard.

{3)) Start of Construction. The date the first building
permit was issued, provided actual construction, repair,
reconstruction,  alteration, additon, rehabilitation,
placement, or other improvement was begun within the
terms of the permit. “Actual construction” means either the
first placement of a structure on the site, such as pouring a
. slab or footings, the installation of piles, the construction
of colurnps, or any work beyond the stage of excavation;
or the piacement of 2 manufactured home on a foundation.
Permanent construction does not include land preparation,
such as clearing, grading, and filling; nor does it include
the installation of streets andfor walkways; nor does it
include excavation for a basement, footings, piers, or
foundations or the erection of temporary forms; nor does it
include the instaliation on the property of accessory
buildings, such as garages or sheds which are not occupied
as dwelling units or are not part of the main structure. For

%5
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the purposes of the phrase “substantial improvement,”
actual construction means the first aleration of any wall,
ceiling, floor, or other structural part of the building,
whether or not that alteration affects the external
dimensions of the building.

(3k) Structure. Anything constructed or erected which
requires a location on the ground, including, but not
limited 10, a building, manufactured home, gas or liquid
storage tank, or facility such as a road, retaining wall, pipe,
flume, conduit, siphon, agueduct, telephone ine, electrical
power transmission or distribution line.

(3]) Substantial Damage. Damage of any origin,
sustained by a structure whereby the cost of restoring the
structure o its before-damaged condition wonid equal or
exceed 50 percent of the market value of the structure as it
existed before the damage occurred.

(3m) Substantial Improvement. Amny  repair,
reconstruction, rehabilitation, addition, alteration or
Improvement to a structure, or the cumulative total of such
activities as defined in Section 16.10.040(r), the cost of
which egnals or exceeds 50 percent of the market value of
the structure either irnmediately prior to the issuance of the
building permit. This term includes structures that have
incurred “substantial damage” regardiess of the actizal
repair work proposed or performed. This term does not
inclade any project or portion of a project 1o upgrade an
existing habitable structure 10 comply with current state or
Jocal heaith, sanitary, or safety code specifications which
are the minimpm necessary to assure safe lving
conditions, any alteration of an historic structure, provided
that the aiteration will not preclude the structue’s
continued desigpation as an historic structure. (See also
Cumulative hoprovement) (Ord. 4080, 9/11/90; 4518-C,
3/8/99)

(3n) Sub-surface geologic investigation. A geologic
report prepared by a Certified Engineering geologist that
provides information on subsurface materials through
trenching, test pits and borings.

(30) V-Zone. See “Coastal High Hazard Area ”

(3p) Violatop. The failwre of a structwre or other
development to be fully compliant with this Chapter. A
structure or oOther development withount the .elevation
certificate, other certificarions or required permiis, or other
evidence of compliance required in this Chapter is
presumed to be in violation until such time as the required
documentation has been provided.

(3q) Watercourse. A lake, river, creek, stream, wash,
arroyo, channel or other topographic feature on or over
which waters flow at least periodically. Waiercourse
includes specifically designated areas in which substantial
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flood damage may occur. (Ord. 3340, 11/23/82; 3598,
11/6/84: 3892, 3/15/88; 3997, 6/6/89; 4518-C, 3/8/99)

16.10.050 Reqguirements for geologlc
assessmaent.

(a) All development is required to comply with the
provisions of this Chapter, specifically including but not
limited to, the placement of manufactured homes in the
areas designated as SFHASs in the Flood Insurance Stndy.

(b) Hazard Assessment Required. A geologic hazards
assessment shall be required for all development activities
in the following designated areas: fault zones, one-hundred
year floodplains and floodways, and coastal hazard areas,
except: as specified in subsections (c) (d) and (¢), where a
full geologic report will be prepared according to the
County Guidelines for Engineering Geologic Reports, or
where the County Geologist finds that there is adequate
information on file. A geologic hazards assessment shall
also be required for development located in other areas of
geologic hazard, as identified by the County Geologist or
designee, using available technical resources, from
environmental review, or from other field review.

{c) GeologicReport Required. A full geologic report
shall be required:

1. Forallproposedlanddmsmnsandcnncal
structures and facilities in the areas defined as Earthquake
Fault Zones on the state Alquist-Priolo Earthquake Fault
Zoning Act maps,

2. Whenever a significant potential hazard is
identified by a geologic hazards assessment,

3. For all new reservoirs to serve ma_;or water
supplies,

4.  Prior to the construction of any critical structure
or facility in designated fauit zones, and

5. 'When a property has been identified as “Unsafe to
Occupy” due to adverse geologic conditions, no
discretionary approval or building permit (except
approvals and permits that are necessary.solely to mitigate
the geologic hazard) shall be issned prior to the review and
approval of geologic reports and the completion of
mitigation measures, as necessary.

(d) Potential Liquefaction Area. A site specific
investigation by a Certified Engineering Geologist and/or
soil engineer shall be required for all development
-applications for more than four residentia} units and for
structures greater than one story in areas of high or very
high quefaction potential. Development applications for

" - four unitc or less, one story structures and non-residential

projects shall be reviewed for liquefaction hazard through
environmental review and/or geologic hazards assessment.

‘When 2 significant hazard may exist, a site specific
investigation shall be required. -

{¢) Addittonal Report Requirements. Additional
information (including but not Limited to full geologic,
subsurface geologic, hydrologic, geotechnical or other
engineering investigations and reports) shall be reguired
when a hazard or foundation constraint requiring further
investigation is identified. (Ord. 3340, 11/23/82; 3598,
11/6/84; 4518-C, 3/8/99)

16.10.060 Assessment and report preparation
and review.

{2) Timing of Geologic Review. Any required
geologic, soil, or other technical report shall be completed,
reviewed and accepted pursnant to the provisions of this
section before any public hearing is scheduled and before
any discretionary or development application is approved
or issued. The County Geologist may agree to defer the
date for completion, review, or acceptance of any technical
report where the technical information is 1) unlikely to
significantly affect the size or location of the project, and
2) the project is not in the area of the Coastal Zone where
decisions are appealable 1o the Coastal Commissicn. Inno
event shall such be deferred until after the approval or
issuance of a building permit.

1. Anapplication for a geologic hazands assessment
shall include a plot pian showing the property boundaries
and Jocation of proposed development activities. Any
other information deemed necessary by the Coumty
Geologist (including but not limited to topographic map,
building elevations or grading pians) shall be submitted
upon request.

2.  Anapplication for a geologic hazards assessment

or a technical report review constines a prant of .

permission for the Planning Director, or agents, to enter
the property for the purposes of responding to the
application.

() Report Preparauon. The geologic hazards
assessment shall be prepared by County staff. Alternately,
the assessment may be conducted by a private Certified
Engineering Geologist at the applicant’s choice and
cxpense. Such privately prepared assessments shall,
however, be subject to review and approval as specified in
this section.

{c) Report Acceptance. All geologic, peotechnical,
engineering, and hydrologic reports or investigations
submitted 1o the County as a part of any development
application shall be found to conform to County report
guidelines. The Planning Director may require an
inspection in the field of all exploratory trenches, test pits,
and borings excavated for a technical report.
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(d) Hazard Assessment and Report Expiraton. A
geologic bazards assessment and all recommendations and
requirements given therein, shall remain valid for three
years from the date of completion, unless a shorter period
- is specified in the report by the preparer. A full geologic
report shall be valid and all recommendations therein shall
remain in. effect for three vyears from the date of
completion of the report. The exception to the three year
period of validity is where a change in site conditions,
development proposal, technical information or County
policy significantly affects the technical data, analysis,
conclusions or requirements of the assessment or report; in
which case the Planning Director may require a new or
revised assessment or report. (Ord. 3340, 11/23/82; 3598,
11/6/84; 4518-C, 3/8/99)

16.10.070 Permit conditions.

The recommendations of the geologic hazards
assessment, full geologic report, and/or the
recommendations of other technical reports (if evaluated
and authorized by the Planning Director), shall be included
as permit conditions of any permit or approvals
subsequently issved for the development. In addition, the
requivements described below for specific geologic
hazards shall become standard conditions for development,
building and land division permits and approvals. No
development, building and land division permits or
approvals shall be issued, and no final maps or parcel
maps shall be recorded, umless such activity is in
compliance with the requirements of this section.

(a) General. If a project is not subject to geologic
review because the structure is non-habitable and is not
otherwise considered to be development under this
Chapter, 2 Declaration of Restriciions for the nop-
habitable strucnure shall be recorded that includes an
acknowledgment that any change of use to a habitable use,
or physical conversion to habitable space, shall be subject
10 the provisions of this Chapter.

) Fault Zones.

1.  Location: Development shall be located away
from potemtially hazardous areas as identified by the
geologic hazards assessment or full geologic report, and

2.  Setbacks: Habitable structures shall be set back a
minimum of fifty feet from the edge of the area of fault
induced offset and distortion of active and potentially
active fault traces. This setback may be raduced t0 a
minimum of twenty five feet from the edge of this zope,
based upon paleoseismic studies that include observation
trenches. Reductions of the required setback may only
occur when both the consulting engineering geologist
preparing the study and the County Geologist observe the
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trench and concur that the reduction is appropriate. Critical
structures and facilines shall be set back 2 minimnn of
one hundred feet from the edge of the area of fault induced
offset and distortion of active and potentially active fault
traces.

3. Notice of Hazards: The developer and/or
subdivider of 2 parcel or parcels in an area of geologic
hazards shall be required, as a condition of development
approval and building permit approval, to record 2
Declaration of Geologic Hazards with the County
Recorder. The Declaration shall include a description of
the hazards on the parcel, and the level of geclogic and/or
geotechnical investigation conducted.

4, Other Conditions: Other permit conditions,

including but not limited to project redesiga, elimdaation

of building sites, and the delineation of development
envelopes, building setbacks and foundation requirements,
shall be required as deemed necessary by the Planning

(c) Groundshaking.

1. New Dams: Dams shall be constructed according
to high seismic design standards of the Dam Safety Act
and as specified by structural engineering studies.

2. Public Facilies and Critical Struchures and
facilities: Al! new public facilities and critical strucmres
shall be designed to withstand the expected groundshaking
during the design earthquake on the San Andreas fault or
San Gregorio fault.

3. Other Conditions: Other permit conditions
incinding but not limited to structral and foundaton
requirements shall be required as desmed necessary by the
Planning Director.

(d) Liquefaction Potential.

. 1. Pemmit Conditions: Permit conditions including,
but not limited to, project redesign, elimination of building
sites, delineation of development envelopes and drainage
and foundation reguirements shall be required as deemed
pecessary by the Planning Director.

2. Notice of Hazards: The developer and/or
subdivider of a parcel or parcels in an area of geologic
hazards shalt be required, as 2 condition of development
approval and building permit approval, 1o record a
Declaration” of Geologic Hazards and the County
Recorder. The Declaration shall include a description of
the hazards on the parcel, and the level of geologic and/or
geotechnical investigation conducted,

(e} Slope Stability.

1. Location: All development activities shall be
Jocated away from potentially unstable areas as identified
through the geologic hazards assessment, full geologic
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report, soils report or other environmental or technical
assessment. '

- 2. Creation of New Parcels: Allow the creation of
new parcels in areas with potential slope instability as
identified through a geologic hazards assessment, full
geologic report, soils report or other environmental or
technical  assessmemt only under the following
circumstances: :

(i) New building sites, roadways, and driveways shall

“not be permitted on or across slopes exceeding thirty (30)
percent grade. '

(if) A full geologic report and any other appropriate
technical report shall demonstrate that each proposed
parcel comains at jeast one building site and access which
are not subject to significant slope instability hazards, and
that public utilities and facilities such as sewer, gas,
electrical and water systeres can be located and
constructed to minimize landslide damage and not cause a
health hazard. '

(iii) New building sites shall not be permitted which
would require the construction of engineered protective
structures such as retaining walls, diversion walls, debris
walls or slough walls designed to mitigate potentiat slope
instability problems such as debris flows, slamps or other
types of landslides.

3. Drainage: Drainage plans designed to direct
runoff away from unstable areas (as identified from the
geologic hazards assessment or other technical report)

- shall be required. Such plans shall be reviewed and
approved by the County Geologist

4. Leach Fields: Septic leach ficlds shall not be
petmitted in areas subject to landsliding as identified

through the geologic hazards assessment, enpvironmental

assessment, or full geologic report.

5. Road Reconstruction: Where washouts or
landslides have occurred on public or private roads, road
reconstruction shall meet the conditions of appropriate
geologic, soils and/or engineering reports and shall have
adequate engineering supervision. :

. 6. Notice of Hazards: The developer and/or

subdivider of a parcel or parcels in an area of geologic
hazards shall be required to record a Declaration of
Geologic Hazards' with the County Recorder. The
Declaration shall include a description of the hazards on
the parcel, and the level of peologic and/or geotechnical
investigation conducted.

7. Other Conditions: Other permit conditions
including but not limited to project redesign, building site
elimination and the development of building and septic
system envelopes, building setbacks and foundation and

drainage requirements shall be required as deemed
necessary by the Planning Director.

(f) Floodplains. -

1. Critcal and Public Facilities: Critical facilities
and nonessentizl public structures and additions shall be
iocated outside of the one hundred year floodplain unless
such facilities are necessary to serve existing uses, there is
no other feasible location and constructon of these
structures will not increase hazards to life on property
within or adjacent to the floodplain.

2. Creation of New Parcels: Allow the creation of
new parcels including those created by minor land division
or subdivision in the one hundred year floodplain only
under the following circumstances:

(1) Afull hydrologic report and any other appropriate
technical report must demonstrate that each proposed
parcel contains at least one building site, including a septic
system and leach field site, which is pot subject to flood
hazard, and that public wtilites and facilities such as
sewer, gas, electrical and water systems can be located and
constructed to minimize flood damage and not cause a
health hazard.

(ii) A declaration indicating the limits and elevations
of the one hundred year floodplain certified by a registered
professional engineer or surveyor most be recorded with
the County Recorder. (Ord. 3635, 3726/85; 4518-C,
3/8/99) .

(1) Adeqguate drainage to reduce eéxposure to flood
hazards must be provided. -

(iv) Preliminary land division proposals shall identify
all flood hazard areas and the elevation of the base flood.

3. Development Criteria and Design Requirements:
All development within the 100-year floodpiain shall meet
the following criteria. Any addition, repair, reconstruction,
rehabilitation, alteration, or improvemeat of structures for
which building permits were issued prior to April 15,
1986, when subject to the definition of “cumulative
improvement,” does not meet the definition of “substantial
improvement” (Pursuam to Section 16.10.040(r) and
(3m)), is exempt from this section.

(i) location of proposed structures outside of the one-
hundred year floodplair when a buildable portion of the
property exists outside the floodplain;

(if) anchoring of foundations and the structures
attached to them by a method adequate to prevent
fiotation, collapse and lateral movement of the structures
due to the forces that may occur during the base flood,
including hydrostatic and hydrodynamic loads and the
effects of buoyancy.

A project involving a manufactured home shall achieve
this by one of the following methods:




(A) by providing an anchoring system designed to
withstand horizontal forces of 15 pounds per square foot
and up lift forces of 9 pounds per square foot; or,

(B) by the anchoring of the unit's system, desigped to
be in compliance with the Department of Housing and
Development Mobile Home Construction and Safety
Standards. ‘ :

(iii) shall be constructed with materials and utility
equipment resistant to flood damage and using
construction methods and practices that minimize flood
damage;

(iv) shall be constructed with electrical, heating,
ventilation, plumbing and air conditioning equipment and
other service facilities that are designed and/or located to
prevent water from entering or accumulating within the
components during conditions of flooding;

(v) In flood zones A-O and A-H, provide drainage
paths adequate to guide water away from structures and
reduce exposure to flood hazards. (Ord. 4071, 7/17/90,
4518-C, 3/8/99)

(vi) For residential structures, including manufactured
homes, the lowest floor, including the basement, and the

top of the highest horizonta} structural member (joist or -

beam) which provides support directly 1o the lowest floor,
and all elements that function as a part of the structure,
such as furnace, hot water heater, etc., shall be elevated at
Jeast one foot above the one-hundred year flood level.
Foundations shall be designed to minimize flood water
displacement and flow damage. Where a piling or caisson
foundation system is used the space below the lowest fioor
shall be free of ebstruction or be enclosed with wood-
constructed lattice work or screens designed to cotlapse or
be carried away under the stress of flood waters without
jeopardizing the structural support of the building.
Compliance with the elevation reguirement shall be
certified by a registered professional engineer, architect, or
surveyor and submitted 1o the Planning Director priorto a
subflcor building inspection. Failure to submit elevation
certification may be cause 1o issue a stop work notice for a
project. The Planning Director will maintaip records of
compliance with elevation requirements.

(vil) Non-residential structures shall be floodproofed if -

elevation above the one-hundred year flood level in
accordance with Section 16.10.070(0)3(vi) is not feasible,
Floodproofed structures shali: '

(A) be floodproofed so that below an elevation one
foot higher than the one-hundred year flood level, the
squchme  is  watertight with walls substantially

impermeable to the passage of water based on structural
designs, specifications and plans developed or reviewed by
a registered professional engineer or architect;
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(B) be capable of resisting hydrostatic and
hydrodynamic Joads and effects of buoyancy; and,

{C) be centified by a registered professional engineer
or architect that floodproofing standards and requirements
have been complied with; the certification shall be
submitted to the Planning Director and shall indicate the
elevation to which floodproofing was achieved prior to 2
final building inspection. The Planning Director shall
maintain records of compliance with floodproofing
requiretnents.

{viii) In flood zone AO, residential structures shall have
the lowest floor at or above the highest adjacent grade, at
Jeast as high as the depth number given on the FIRM, and
non-residential structires, where elevation is not feasible,
shall have the lowest floor completely floodproofed at or
above the highest adjacent grade, at least as high as the
depth pumber given on the FIRM.

(ix) Fully enclosed areas below the lowest floor that
are subject to flcoding shall be designed to automatically
equalize hydrostatic flood forces on exteror walls
allowing for the entry and exit of flood water. Designs for
meeting this requirement must either be certified by a
registered professional engineer or architect, or shall
provide a minimum of two openings having a total net area
of not less than one square inch for every square foot of
enclosed area subject to flooding. The bottom of all
openings shall be no higher than one foot above grade.
Openings may be equipped with screens, louvers, valves
or other coverings or devices provided that they permit the
automatic entry and exit of flood waters. Non-residential

- structures that are floodproofed in compliance with

Section 16.10.070(f)3){vii) are an exception to this
requirement. :

4. Recreational Vehicles: RVs that are placed on a
site that is within the A, A1-A30, AH, AO or AE zones as
designated in the FIS, and that are not fully licensed and
highway ready, shall meet the criteria given in
16.10.070¢H)(3)(ii) and (3)(vi), unless they are on the site
for less than 180 consecutive days. For the purposes of this
ordinance, “highway ready” means on wheels or jacking
system, attached to the site by guick disconmect type
utilities and security devices, and baving no attached
additions.

5. Septic Systems: New septic systems and leach
fields shall not be located within the one-hundred year
floodplain. The capacity of existing septic systems in the
floodplain shall not be increzsed.

6. Water Supplies and Samnitary Sewage Systems: All
new and replacement water supplies and sanitary sewage
systems shall be designed to minimize or eliminate
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infiltration of flood waters into the sysiems and discharge
from the systems into flood waters.

7. Placement of Fill: Allow the placement of fill
within the one-hundred year floodplain in the minimum
amouni necessary, not to exceed 50 cubic yards. Fill shall
only be allowed if it can be demonstrated that the fill will
not have cumulative adverse impacts. .

8. Flood Control Structures: Flood control struchires
shall be permitted only to protect existing development
(including agricaltural operations} where po other
alternative is feasible or where such protection is needed
for public safety. Such structures shall not adversely affect
sand supply, increase crosion or cauwse flooding on
adjacent properties or restrict stream flows below
minimums pecessary to maimtam fisk and wildlife habitats
or be placed finther than necessary from the development
requiring protection.

9. Notce of Hazards: The developer and/or
subdivider of a parcel or parcels in an area of geologic or
flood hazards shall be required, as a condition of
development approval and building permit approval, 1o
record a Declaration of Geologic Hazards with the County
Recorder. The Declaration shall include a description of
the hazards on the parcel or parcels and the Jevel of prior
hydrologic or geologic investigation conducted.

10. Other Conditions: Other permit conditions,
including but aot limited to, project redesign, building site
elimination, development of building and septic envelopes,
and foundation requirements shall be required as deemed
pecessary by the Planning Director. When base flood
elevation data are not provided in the Flood Insurance
Study, the Planning Director shall obtain, review, and
reasonably utilize the best base flood data available from
Federal, State or other sources, as a basis for elevating
residential structures and floodproofing non-residential
structures, to at least one foot above the base flood level.
Residential structures shall be elevated no Jess than two (2)
feet above natural prade when base flood data do not exist.
Non-residential structures may elevate or flood proof to
meet this standard.

11. Aheration or Relocation of Watercourse: Adjacen
communities, the California Department of Water
Resources and the Federal Emergency Management
Agency shall be notified prior to any aiteration or
relocation of a major watercourse. The flood carrying
capacity of amy altered or relocated watercourses must be
maintained.

12. Permit Requirements: All other required state and
federal permits must be obtained.

(g} Permit Conditions—Floodways. Located within
areas of Special Flood Hazard as established in 16.10.025,

and withip some areas pot mapped as part of the Fiood
Insurance Study, are areas designated as floodways (see
also 16.10.040 2d). The floodway is an exwemely
hazardous area due to the quantity and velocity of flood
waters, the amount of debris which may be transported,
and the high potential for erosion during periods of large
stream flows. In the floodway the following provisions
apply:

1. Development and Building Within Floodway
Prohibited: All development activity, except for the
reconstruction, repair, alteration or improvement of an
existing structure, is prohibited within the floodway unless
exempted by State or Federal laws. Any encroachment
which would cause any increase in the base flood level is
prohibited.

2.  Sites Where Floodway Not Established. Where
the Flood Insurance Study or other technical report has
iientified a flood hazard area but has not designated a
floodway, the applicant must demonstrate, through
hydrologic znalysis, that the project will not adversely
affect the carrying capacity of the area. For the purposes of
this Chapter, “adversely affects” means that the
cumulative effect of the proposed development, when
combined with all other existing and anticipated
development in the watershed, will increase the water
surface elevation of the base flood more than one foot at - .
any point The hydrologic analysis must identify the
boundaries of the flcodway, and the project must comply
with the provisions of Section (g)1, above.

3. Setback from Floodway: Where neither a Base
Flood Elevation nor a fioodway has been identified by the
Flood Insurance Study or by a site specific hydrologic
study, a minimum setback of 20 feet from the top edge of
the banks of a drainage course shall be maintained, and all
activiry that takes up flood storage area within this setback
shail be prohibited. This floodway setback may be reduced
by the Planning Director only if 2 full hydrologic analysis
identifies the boundaries of the floodway, demonstrates
that a smaller setback will not increase the susceptibility of
the proposed activity to flood related hazards, and there is
no alternative Jocation outside of the 20 foot setback. (See
also Chapter 16.30, Riparian Protection, for vegetation
telated setbacks from streams.)

4. Location of Septic Systems. New septic systems
and leach fields shall not be located in the floodway. The
capacity of existing systems in the floodway shall not be
increased.

5. Abheration of Stuctures in  Foodway:

* Reconstruction, repair, alteration or improvement of a

1000

structure in a floodway shall not cause any increase in the
base flood elevation. Substantial improvements, regardless
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SECTION CXX

ion 15.10.030, Applicability, of the Santa Cruz County Code is hergby amended to

15.10.030 Apphvabili

The requirements of this thapter shall apply as a gondition of approval of any permit to
build or place a structure or mebile home, or to-Givide Jand, on an arterial, or collector or
local street, within a Transportatior|mproyement Area or within the Urban Services
Line, where street width and roadsidéNpmiprovements meeting current County Design
oadside improvements constructed using

the tensity of use (automobile and/or pedestrian traffic) upon the recommendation of
e Planning Director or Public Works Director.

SECTION CXXI

Section 16.10.070(h)4, Coastal bluffs and beaches, of the Santa Cruz County Code is
hereby amended to be:

4. Alteration of Damaged Structures. Reconstruction, repair, rebuilding, replacement,
alteration, improvement, or addition to damaged structures located on a coastal bluff
shall proceed according to the following chart: :

Extent of Less than 50% of the value of

-50% or more of the value of | |
_Damage |  structure | ... Structure -
Cause of ' Coastal ’EAII Other Causes' Coastal Hazards* All Other Causesi
Damage Hazards & - (fire, etc.) ! & Slope (fire, etc.)
| {horiz. axis) Slope Instability
Instability | .

£t e e At e P D e L e T et

U |

;ILocatlon of Existing Structure (vemcal axis)

Existing Meetall | Exemptifrom Exempt from Exempt from
Structure || regulations ;| regulations if regulations if regulations if
Meets (repaired/replaced|jrepaired/replacedi|repaired/replaced,
Setback ’, in kind. in kind. in kind. '
| (less than || Otherwise meet | Otherwise meet || Otherwise meet
110% extends | all regulations. || all regulations. § all regulations.

52
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;fi__rﬁ_o setback):

Meet all

To repair or

|Setback and
1Cannot meet
| setback by

relocating |

period of 100
years, repair.
or replace in:
kind. Meet
all
regulations :
except !
setback.

Cannot be
rebuili, even':
in kind, if
hazard

cannol be
mitigated to ,
a level that |
provides |
stability for a
period of 100,

___years.

meet all
regulations
except setback. |

!Hazards shall be

mitigated to a
level that

provides stability |
for a period of |
100 years, if
feasible.
Othepaise

Projects in
excess of "in- |

| king” shall meet

all regulations, |
including '
prescribed
minimum
setback.

| kind” shall meet

level thal

| provides stability

for a period of
100 years, if
feasible.

Projects in
excess of "in-

all regulations.

Existing Exempt from Exempt from
Structure regulations,f replace in kind, i regulationsif | reguiationsif |
Does Not | including meet all Irepaired/replacedirepaired/replaced:
_ Meet | setbackfor | regulations in kind. : in kind.
{ Setback but !} existing | except setback. i Otherwise meet j Otherwise meet ;
| Couldby I structure. | Otherwise meet i all regulations, | all regulations, |
relocating. - 1 all regulations, - including including
: including prescribed prescribed
prescribed _minimum minimum
minimum . setback. setback.

- L i Setback. il D
| Existing i{Iif hazard can{ Mayrepairor | Mayrepairor | May repairor !
| Structure || be mitigated i replace in kind. i| replace in kind. replace in kind.

Does Not || to provide | Torepairor iHazards shalibeil To repair or
Meet stability for a'j replace in kind, ;| mitigated to a | replace in kind,

meet all

requiations
except setback. !

| Hazards shall be

mitigated to a
level that
provides stability

! for a period of |

100 years, if
feasible.
Projects in
excess of "in-

- kind” shall meet

all regulations

including -
prescribed

minimum

setback.

Public beach facilities are exempt from the provisions of this chart.

Section
isvhere

.02.030 (a), D
amended o be:

initions,
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of cause, shall only be permitted in accordance with
Secton 16.10.070(f), above. Repair, reconstruction,
alteration, or replacement of a damaged structure which
does not exceed the ground floor square area of the
structure before the damage occurred shall not be
considered an increase in the base flood elevation.

6. Permit Requirements: All other required local,
state and federal permits must be obtained.

(h) Coastai Bluffs and Beaches:

1. Criteria in Areas Subject to Coastal Blnff Erosion:
Projects in areas subject to coastal bluff erosion shall meet
the following criterjia:

(i) for all development and for non-habitable

structures, demonstration of the stability of the site, in its
current, pre-development application conditicn, for a
minimum of 100 years as determined by either a geologic
hazards assessment or a full geologic report.

(ii) for all development, including that which is
cantilevered, and for non-habitable structures, a minimum
setback shall be established at Jeast 25 feat from the top
edge of the coastal bluff, or alternatively, the distance
necessary to provide a stable building site over z 100-year
lifetime of the structure, whichever is greater.

(iii} the determination of the minimum setback shall
be based on the existing site conditons and shall not take
into consideration the effect of any proposed protection
measures, such as shoreline protection structures, retaining
walls, or deep piers.

(iv) foundation replacement andfor foundation
upgrades that meet the definition: of developinent per
Section 16.10.040{s) and pursuant to Section 16.10.040(1),
shall meet the setback described 'in  Section
16.10.070(h){1), except that an exception to the setback
requirement may be granted for existing structures that are
wholly or partially within the setback, if the Planning
Director determines that:

a) the area of the structure that is within the setback
does not excead 25% of the total area of the structure, OR

b) the struchore cannot be relocated to meet the
setback because of inadequate parcel size.

(v) additions, including second story and cantilevered

additions, shall comply with the minimum 25 foot and 100
year setback.

(vi) The developer andfor the subdivider of a parcel or
parcels in an area subject to geologic hazards shall be
required, as a condition of development approval and
building permit approval, to record a Declaration of
Geologic Hazards with the County Recorder. The
Declaranon shall include a description of the bazards on
the parcel and the level of geologic and/or geotechnical
investigation conducted.

16.10.070

(vii) approval of drainage and landscape plans for the
site by the County Geologist.

(viii) service transmission lines and utility facilities are
prohibited unless they afe necessary to serve eéxisting
residences.

. {ix) Ali other required Jocal, state and federal permits
shall be obtained.

2. Exemption:

{iy Any project which does not specifically require a
building permit pursuant to Section 12.10.070(b) is
exempt from Section 16.10.070(h)1, with the excepiion of:
non-habitable accessory structures that are located within
the minimum 25 foot setback from the coastal bluff where
there is space on the parcel to accommaodate the structure
outside of the setback, 2bove-ground pools, water tanks,
projects (including landscaping) which wonld unfavorably
alter drainage patterns, and projects involving grading.

For the purposes of this Section, the umfavorable
alteration of drainage is defined as a change that would
significantly increase or concentrate noff over the bluff
edge or significantly increase infiltration into the bluff.
Grading is defined as any earthwork other than minor
leveling, of the scale typically accomplished by hand,
necessary to create beneficial drainage patterns or to install
an aliowed structure, that does not excavate into the face
or base of the bluff.

Examples of projects which may qualify for this
exempton include: decks which do not require a building
permit and do pot unfavorably alter drainage, play
structures, showers {where run-off is controlled}, benches,
statues, landscape boulders, benches, and gazebos which
do not require a building permit. '

(ify If a structure that is constructed pursuant to this
exemption subsequenty becomes unstable due to erosion
or slope instability, the threat to the exempted stucture
shall not qualify the parcel for a coastal bluff retaining
structure or shoreline protection structure. If the exernpted
structure itself becomes a hazard it shall either be removed
or relocated, rather than protected in place.

3.  Shoreline protection structares shall be governed
by the following:

(i) shoreline protection structures shall only be
aliowed on parcels where both adjacent parcels are already
similarly protected, or where necessary to protect existing
structares from a significant threat, or on vacant parcels
which, through lack of protection threaten adjacent
developed lots, or to protect public works, public beaches,
and coastal dependent uses.

Note: New shoreline protection structures shall not be
allowed where the existing structure proposed for .
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protection was granted an exemption pursuant to Section
16.10.070¢h)2.

(ii} seawalis, specifically, shall only be considered
where there is a significant threat to an existing structure
and both adjacent parcels are already similarly protected.

(iii) applicaton for shoreline protective structures
shall include thorough analysis of all reasonable
alternatives to such structeres, including but not limited to
relocation or partial removal of the threatened structure,
protection of only the upper biuff area or the area
immediately adjacent to the threatened structure, beach
nourishment, and vertica] walls. Structural protection
measures on the bluff and beach shall only be permitted
where non-structural measures, such as relocating the
structure or chenging the design, are infeasibie from an
enginesring standpoint or are not economically viable.

(iv) shoreline protection structures shall be placed as
close as possible to the development ar structure requiring,
protection.

(v} shoreline protection structures shall not reduce or
restrict public beach access, adversely affect shoreline
processes and sand supply, adversely impact recreational
resources, increase erosion on adjacent property, create a
significant visual intrusion, or cause harmful impacts to
wildlife or fish habijtat, archacologic or paleontologic
sesources. Shoreline protection structures shall minimize
visual impact by employing materials that blend with the
cojor of natural materials in the area.

(vi) all protection structures shall meet approved
engineering  standards as determined through
environmental review.

(vii} all shoreline protection struchures shall include a
permanent, County approved, monitoring and maintenance
program.

(viii) Applications for shoreline protection structures
shall include .2 construction and staging plan that
minimizes disturbance to the beach, specifies the access
and staging aress, and includes 2 construction schedule
that limits presence on the beach, as much as possibie, to
periods of low visitor demand. The plan for repair projects
shall include recovery of rock and other material that has
been dislodged onto the beach.

(ix) All other required local, state and federal permits
shall be obtained. _

4.  Alteration of Damaged Structures.
Recenstruction, repair, rebuilding, replacement, alteration,
improvement, or addition to damaged structures located on
" a coasta] bluff shall proceed according to the following
char:
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50% or more of the value of structiye

Extent of Damage Less than 50% of the value of structure
Cause of Damage Coastal Hazards & All Other Causes Coasta! Hazards & All Other Caunses
(horiz. axis) Slope Instability (fire, etc.) Slope Instability (fire, etc.)
Location of Existing Structure (vertical axis)
. Exempt from Exempt from Exempt from
ﬁfgﬁ;ﬁfﬁ‘; regulations if regulations if regulations if
than 10% extends Meet all regulations r-epajmd!repl.aced in repairedlrepl.aced in r_epa.i:ed!replaced in
" into setback) kind. Otherwise meet | kind. Otherwise meet | kind. Otherwise meet
. all repulations. all regulations. all regulations.
To repair or replace Exempt from Exempt from
. in kind, meet all regulations if regulations if
E;?;%if;;ze Meet ail regulations, regulations except repaired/replaced in | repairedfreplaced in
Setback but Could by including setback for | setback. Otherwise | kind. Otherwise meet | kind. Otherwise meet
relocating existing structure. meet all regulations, all regulations, all reguiations,
i including prescribed | incheding prescribed | including prescribed
minirnim setback. minimum setback. minimum setback.
If hazard can be : '
mitigated to provide
stability for a period May repair or replace | May repair or replace
of 100 years, repair in kind. Hazards shall | in kind. Hazards shall
or replace in kind. To repair or replace be mitigated to a be mitigated to 2
Existing Stmcture Me=t all regulations in kind, meet all level that provides level that provides
Does Not Meet except setback. regulations except stabjlity for a period | stability for a period
Setback and Cannot setback. Otherwise of 100 years, if of 100 years, if
- meetsetback by Cannot be rebuilt, meet all regulations, feasible. feasible.
relocating even in kind, if including prescribed
hazard cannot be minimurm setback. Projects in excess of | Projects in excess of
mitigated to a level “in-kind” shal! meet | “in-kind” shall meet
that provides stability all regulations. all regulations.
for a period of 100
years.

Public beach facilities are exempt from the provisions of this chart.
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5.  Coastal High Hazard Area Development Criteria:
All development, specifically including the placement of
and construction on manufacturéd homes, shall meet the
following criteria. For structures that had a building permit
issued prior to April 15, 1986, any addition, repair,
reconstruction, rehabilitation, alteration, or improvement,
which, when subject to the definition of “cumulative
improvement,” does not meet the definition of “substantial
improvement” (pursuant to Sections 16.10.040(r) and
(3m)), is exempt from this section.

(i) demonstration that the potential hazards on the
site can be mitigated, over the 100-year kifetime of the
structure, as determined by the geologic hazards
assessment or full geologic report and any other
appropriate technical reports. Mitigations can include but
are not limited to building setbacks, elevation of the
proposed structure and foundation design;

(13) location of the proposed stucture landward of the
reach of mean high tide and outside of the area of storm
wave inundation where a buildable portion of the property
is outside of the area of storm wave inundation;

(iii) elevation of all stuctures (including manufactured
homes) on pilings and colwmns 5o that the bottom of the
lowest portion of the lowest structural member of the
Jower floor (excluding the pilings or columns) and
elements that function as part of the structure, such as
furnace, hot water heater, etc., are elevated 10 or above the
base flood level.

(iv) anchoring of the pile or column foundation and
structure attached thereto to prevent flotation, collapse and
lateral movement due to the effect of wind and water loads
acting simultanecusly on all building components. Wind
and water loading values shall each have a one percent
chance of being equaled or exceeded in any given year
(100-year mean recurrence interval); '

{v) a registered professional engineer or architect
shall develop or review the structural design,
specifications and plans for the construction, and shall
certify that the design and methods of construction to be
used are in accordance with accepted standards of practice
for meeting the provisions of paragraphs (iii) and (iv) of
this section prior to permit issuance;

(vi) the space below the lowest fioor shall either be
free of obstruction or constructed with non-supporting
breakaway walls, open wood lattice-work or insect
screening inteaded to collapse under wind and water loads
without causing collapse, displacement or other structural

‘damage to the elevated portion of the building or
supporting foundation system. For the purposes of this
section, a breakaway wall shall be of non-masonry

"construction and have a design safe loading resistance of

not less than ten {10} and no more than twenty (20) pounds

" per square foot. Use of breakaway walls which do not
meet the above material and swength criieria may be
permitted only if a registered professional engineer or
architect certifies thai the designs proposed will permit the
breakaway wall to collapse under a water load less than
that which would occur during the base flood and that the
elevated portion of the bnilding or supporting foundation
system shall not be subject to collapse, displacement or
other structural damage due to the effects of wind and
water loads acting simultaneously on all building
components. Such enclosed space shali be nseable soleiy
for vehicle parking, building access or storage, and shall
not be a finished area or habitable area.

(vii) the use of fill for structural support of buildings is
prohibited. (Ozd. 4071, 7/17/90; 4518-C, 3/8/99)

(viii) the alteration of sand dunes which would increase
potential flood damage is prohibited.

. (ix) compliance with the provisions of paragraphs (iii)
and (iv) above shall be certified by a registered
professional engineer or architect and submited to the
Planning Director when the foundation work has been
completed. Failure to submit elevation and structural
certification may be cause to issue a stop-work notice for a
project. The Planning Director shall maintain records of
compliance with the elevation requirements. ,

(x} Recreational vehicles that are placed on a site that
is within the V, V1-V30, or VE zones as designated in the
FIS, and that are not fully licensed and highway ready,
must meet all the provisions of Section 16.10.070(h)(5)
unless they are on the site for less than 180 consecutive
days. For the purposes of this ordinance, “highway ready”
means on wheels or jacking system, attached to the site by
quick disconnect utilities and security devices, and having
10 attached additions.

(xi) determination by the Planning Director on the
basis of the geologic hazards assessment or geologic report
that the mitigation of the hazards on the site is not
dependent on shoreline protection structures except on lots
where both adjacent parcels are already similarly
protected.

(xii) The developer and/or the subdivider of a parcel or
parcels in an arez subject to geologic hazards shall be
required, as a condition of development approval and
building permit approval, to record a Declaration of
Geologic Hazards with the County Recorder. The
Declaration shall include a description of the hazards on
the parcel, and the level of geologic and/or geotachnical
investigation conducted.

{xiii} All other required state and federal permits must
be obtained. (Ord. 4071, 7/17/90; 4518-C, 3/8/99)
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ORDINANCE NO. 2219

AN ORDINANCE AMENDING CHAPTER 16.10 OF THE SANTA CRUZ
COUNTY CODE TO REDUCE MINIMUM PARCEL SIZE IN COUNTY"
SEISMIC REVIEW ZONES UNDER LIMITED CIRCUMSTANCES

The Board of Supervisors of the County of Santa Cruz ordains as follows:
SECTION 1

Subdivision (a)(2) of Section 16. 10.080 of the Santa Cruz County Code is

hereby amended, to read as follows:

16.10.080 Project density limitations.

The following requirements shall apply to density calculations for new building
sites created through minor land division, subdivision, or other development
approval or permit:

(a} Fault Zones.

1.

Exclusion from Density Calculations: The portion of a property within 50
feet of the edge of the area of fault induced offset and distortion of an active
or potentially active fault trace shall be excluded from density calculations.

Creation of New Parcels and/or New Building Sites: The following
standards shall apply to the creation of new parcels and/or building sites
within State Alguist-Priolo Earthquake Fault Zones and County Seismic
Review Zones: :

(ij All new structures shall meet setbacks as specified in Section
16.10.070(b)2.

(ii)  Qutside of the Urban Services Line and the Rural Services Line, a
twenty gross acre minimum parcel size shall be required, and a ten
gross acre minimum parcel size shall be required for parcels within
the portions of the County Seismic Review Zones that are not also
part of a State Alquist-Priolo Earthquake Fault Zone, and are outside
the Coastal Zone,_ if at least 25% of the perimeter of the original
parcel to be divided is bounded by parcels of -acre or less n size.

SECTION II

This ordinance shall become effective on the 31¥ day following adoption.

1
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6. New Critical Structwes and Facilities:
Construction of critical structures and facilities, including
the expansion of existing critical structures and facilides,

. and nonessential public structures shall be located outside
areas subject to coastal hazards; unless such facilities are
necessary to serve existing uses, there is no other feasible
location, and construction of these structures will mot
increase hazards to life and property within or adjacent to
coastal inundation areas.

7. Creation of New Parcels and Location of New
Building Sites: New parcels or building sites created by
minor lapd divisions, subdivisions or development
approvals or permits, and multi-residential structures in
coastal hazard zreas shall conform to the following
criteria:

(i) demonstration by a full geologic report that each
proposed building site on the parcel is not subject to any
potential hazards and that each site meets the minimum
setback given in Section 16.10.070(h)1.

(ii} determination by the Planning Director based on
the geologic report that the long-term stability and safery
of the development does not depend or require shoreline
protection structures;

(i) the proposed development does not reduce or
restrict public access and the proposed development does
not require the construction of public facilities, structures,
or utility transmission lines in coastal hazard areas or
within the 25 foot or 100 year swubility (whichever is
greater) setback; .

(iv) The developer and/or the subdivider of a parcel or
parcels in an area subject 10 geologic hazards shall be
required, as a condition of development approval and
building permit approval, to record a Declaration of
Geologic Hazards with the County Recorder. The
Declaration shall include a description of the hazards on
the parcel and the level of geologic and/or geotechnical
investigation conducted.

8. Other Conditions: Other permit conditions
including, but not limited to, project redesign, building site
elimination, delineation of building and septc sysiem
envelopes, building elevation, foundation requirements
and drainage plans shall be required as deemed necessary
by the Planning Director. (Ord. 2088, 1/28/75; 2185,
9/23/75; 2258, 3/16/76; 2580, 8/8/78; 2631, 2/6/78; 3437,
8/23/83; 3598, 11/6/84; 3808, 4/15/86; 3892, 3/15/88;
3997, 6/6/89; 4518-C, 3/8/99)

16.10.075

Foundation design requirements in

geologic hazard areas.
Notwithstanding whether or not it consotutes

“development” under the provisions of this Chapter, al}

16.10.075

new or reconstmucted foumdations for habitable structures
within designated seismic, flood plain or coastal hazard
areas shall be designed by an engineer licensed by the
State of California to perform structural calcutations on
buildings. (Ord. 4080, 9/11/90)

16.10.080 Project density limitations.

The following requirements shzll apply to density
calcuiations for new building sites created through minor
land division, subdivision, or other development approval
or permit:

{a) Fault Zones.-

1.  Exclusion from Density Calculations: The portion
of a property within 50 feet of the edge of the area of fault
induced offset and distortion of an active or potentially
active fault trace shall be excluded from density

- calculations.

2. Creation of New Parcels and/or New Building
Sites: The following standards shall apply 1o the creation
of new parcels and/or building sites withip State Alguist-
Priolo Earthquake Fault Zones and County Seismic
Review Zopes:

(i) All new structares shall meet setbacks as specified
in Section 16.10.070{(b)2.

(ii) Outside of the Urban Services Line and the Rural
Services Liné, a twenty gross acre minimum parcel size
shall be required. '

(b) Landslides and Steep Slopes. The portion of a
property with slopes over 30 percent in urban areas and 50
percent in rural areas, ard the portion of a property within
recent or active landslides, shall be exciuded from density
calculations. Landslide areas determined by a geclogic
report to be stable and suitable for development shall be
granted full density credit.

{c) Fioodways. The portion of a parcel within the
one-hundred year floodway shall be excluded from any
density calculations.

(d) Floodplains. The portion of a property within the
one-hundred year floodplain shall be excluded from
density calculations, ,

(¢) Coastal Hazards. The portions of a property
subject to coastal inundation, as determined by a geologic
hazards assessment, geologic report, or adopted Flood
Insurance Rate Map (FIRM), shell be excluded from
density calculations. (Ord. 3340, 11/23/82; 3598, 1 1/6/34;
3808, 4/15/86; 4518-C, 3/8/99)

16.10.090 Project denial.

A development permit or the location of a proposed
developroent shall be denied if the Planning Director
determines that geologic hazards cannot be adequately
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mitigated or the project would conflict with National

Flood Insurance Program regulations. Development

proposals shall be approved only if the project density
reflects consideration of the degree of hazard on the site,
as determined from the technical information as reviewed
and approved by the Planming Directos. (Ord. 3340,
11/23/82; 4518-C, 3/8/99)
16.10.095 Permits for repair of earthquake
damaged dwellings and accessory
structures within areas of
earthgunake-related ground failure
and desipnated seismic hazard areas,
{2) cheur and Reconstruction Requiring a
Development Permit Within Areas of Earthquake-Related
Ground Failyre. Notwithstanding any other provisions of
this Chapter, 2 development permit for repair or
reconstruction work constimting “dévelopment™ undér the
provisions of this Chapter of dwellings and accessory
structures within areas of ground failure outside the
California Coastal Zone which were damaged as a resultof
the October 17, 1989 earthquake and its aftershocks may
be approved even though there is an undetermined but
potentially substantial risk from earthquake-related gmlmd
failure, provided that:
(1) The Planning Director determines on the basis of
a geologic assessment or report of the dwelling site that
any potential risk associated with ground failure resulting
the October 17, 1989 earthguake (2s documented in the
geologic assessment or report) can only be evaluated by
monitoring over time, and based on availabie information
it does not appear tp present a significant and immediate
threat to life or of personal injury to persons residing on
the subject property; and
(2) The Board of Supervisors has not determined that
the area in which the dwelling is located is unsafe 10
occupy due 1o geologic hazards affecting the property; and
(3) The owner records a Declaration of Geologic
Hazards with the County Recorder which describes the
potential geologic hazards from any cn-site or off-site
geologic conditions, the level of prior geologic
. Investigation conducted, and any geologic investigation in
progress, and which includes agreement by the ownper to
assume all risks, waive all claims against the County.
{Ord. 4048, 1/23/90; 4080, 9/11/90; 4149, 5/17/91; 4160,
12710/91}
(b) Repair and Reconstruction Not Requiring a
- Development Permit Within Areas of Earthquake-Related
Ground Failure. For repair and reconstruction of dwellings
within areas of potential ground failure described in

required under the provisions of this Chapter, the issuance
of a building permit for such repair and reconstruction
work shall be subject to proof of recordation of a
Declaration of Geologic Hazards containing the
information specified in paragraph (3) of subsection (a)

-gbove.

subsection (a) above for which no development permit is -
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(c) Repair and Reconstuction Not Requiring a
Development Permit Within Designated Seismic Hazard
Areas or on Parcels for Which a Geologic Report Has
Been Prepared. For repair and reconstruction of dwellings
within designated seismic hazard areas, or on any parcels
for which a geologic report has been prepared, which does
not require a development permit under the provisions of
this Chapter, the issuance of a buiiding permit for such
repair and reconstruction work shall be subject to proof of
recordation of a Notice advising that a building permmit is
being obtained for repair of earthquake damage, the Jevel
of prior geologic investigation conducted, if any, and that
the permmit is being issued without amy additional
reguirement for geologic review based on a determination
that the repairs will not exceed 50 percept of the market
value of the stucture before it was damaged. (4080, -
9/11/90; 4160, 12/10/91)

16.10.100 . Exceptions. _

(2} Requestfor Exception: A request for an exception
to the provisions of this chapter or the permit conditions
may be considered by the Planning Director if the
exception is necessary to mitigate a threat to public health,
safety and welfare. )

(b) Reason for Request A request for an exception
shall state in writing the reason why the exception is
requested, the proposed substitute provisions, when the
exception would apply, and the threat to public health,
safety, or welfare that would be mitigated.

(¢} Required Findings: In granting an exception, the
Pianning Director shall make the following findings:

1. thathardship, as defined in Section 16.10.040(2)),
exists; and

2.  the project 15 necessary to mitigate a threat to
public heaith, safety, or welfare.

3. therequest is for the smallest amount of variance
from the provisions of this Chapter as possible; and,

~ 4.  adeguate measures will be taken to ensure
consistency with the purposes of this chapter and this
Chapter and the County General Plan. (Ord. 3340,
11/23/82; 3598, 11/6/84; 4518-C, 3/8/99)

(d) Exceptions for projects in the Special Flood
Hazard Area: For projects in the SFHAs the foYlowing
additional procedures and provisions zlso apply:
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1. Nature of exception. The exception set forth in
this section of the ordinance are based on the general
principle of zoning law that exceptions pertain to a piece
of property and are not personal in nature. An exception
may be granted for a parcel of property with physical
characteristics so unusual that complying with the
requirements of this ordinance would create an exceptional
hardship to the applicant or the surrounding property
owners. The characteristics must be unique to the property
and not be shared by adjacent parcels. The unique
characteristic must pertain to the land itself, not to the
structure, its inhabitants, or the property owners.

The interest in protecting citizens from flooding is
compelling, and the cost of msuring a structure built below
flood level so onerous that exceptions from the flood
elevation or other health and safety requirements in the
flood ordinance shall be granted in rare circumstances and
only where no other alternative is available.

2. Criteria for exceptions.

(i) In considering requests for exceptions, technical
evaluations, all other relevant information and standards
specified in other sections of this Chapter shall be
considered, including the following:

a.  Danger that materials may be swept onto other
fands to the injury of others;

b. Danger of life and propery due to flooding or
erosion damage;

¢.  Susceptibility of the proposed structure and its
contents to flood damage and the effect of such damage on
the existing individual owner and future owners of the
property;

d. Importance of the services provided by the
proposed structure to the community;

e.  Necessityto the structure of a waterfront location,
where applicable;

f. Availability of aliernative locations for the
proposed use which are not subject to flooding or erosion
damage;

g. Compatibility of the proposed use with existing
and anticipated development;

h. Retationship of the proposed use to the
comprehensive plan and floodplain management program
for that area;

i.  Safety of access to the property in time of flood
for ordinary and emergency vehices;

'j.  Expected beights, velocity, duration rate of rise,
and sediment transport of the floodwater expected at the
site; and

k.  Costs of providing governmental services during
and after flood conditions, including maintenance and
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repair of public utilities and facilities such as sewer, gas,
electrical, and water system, and streets and bridges.

(ii) Any applicant 1o whom an exception js granted
shall be given written notice of the terms and conditions, if
any, of the exception, and said notice shall also include the
following: .

2 That the issuance of an exception to construct a
structure below the base flood level will result in
substantially increased premium rates for flood insurance
up to amounts as high as $25 for $100 of insurance
coverage; and

b. That such constructdon below the base level
increases risks to life and property.

c.  Thatacopy of the written notice shall be recorded
on the deed so that it appears in the chain of title of the -
affected parcel of land.

(iii) The Floodplain Administrator will maintain a
record of all exception actions, inciuding justification for
their issuance, and report such exceptions issued in its
biennial report submitted to the Federal Insurance
Administration of the Federal Emergency Management

Agency.
3.  Conditions for Exception.
() Exceptions may be issned for new construction,

substantal improvement, and other proposed new
development to be erected on a lot of one-half acre or less
in size contiguous to and surrounded by lots with existing
structures constucted below the base flood level,
providing that the procedures of Sections 16.10.050,
16.10.070, and 16.10.080 of this chapter have been
considered. As the lot size increases beyond one-half acre,
the justification required for issuing the exception
increases. '

(i) Exceptions shall not be issued within any mapped
regulatory floodway if any increase in flood levels during
the base flood discharge would result from the project.

(itiy Exceptions shall only be issued wpon a2
determination that the exception is the “minimum
necessary” considering the flood hazard, to afford relief.
“Minimum necessary” means to afford relief with a
minimum of deviation from the requirements of this
Chapter. For example, in the case of exceptions to.an
elevation requirement, exceptions need not be granted for
permission for the applicant to build at grade, or even to
whatever elevation the applicant proposes, but only to that
elevation which will both provide relief and preserve the
integrity of the regulatory requirements.

(iv) Exceptions shall only be issued upon:

a.  Showing of good and sufficient cause;
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b. Determination that failure to grant the exception
would result in a *“hardship™ (as defined in Section
16.10.040) to the applicant; and

¢.  Determination that the granting of an exception
will not resuit in increased flood heights, additional threats
1o public safety, or extraordinary public expense; create a
nuisance, cause frand or victimization of the public, or
conflict with existing local iaws or ordinances.

{v) Exceptions may be issued for new construction,
substantial improvement, and other proposed pew
development necessary for the conduct of a functionally
dependent use (a functionally dependent use is one that
would not function or operate unless sited on or adjacent
to flood prone location in question), provided that the
provisions of this section are satisfied and that the
structure or other deveiopment is protected by methods
that minimize flood damages during the base flood, does
not result in additional threats to public health or safety,
and does not cyeate 3 public nuisance.

(vi) Exceptions may be issued for the repair or
rehabilitation of historic structures (as defined in Section
16.10.040) upon a determination that the proposed repair
or rehzbilitation will not preclude the structure’s continged
designation as an historic structure and that the exception
is the minimum necessary to preserve the historic
character and design of the structure.

(vii) Upon consideration of the factors in Section
16.10.100{d)2i and the pwposes of this Chapter,
conditions may be attached to the granting of exceptions as
necessary to further the purposes of this Chapter. {Ord.
3340, 11/23/82; 3598, 11/6/84; 4518-C, 3/8/99)
16.10.105 Notice of geologic hazards in cases of
dangerouns conditions.

(2} Whenever a site inspection, geologic hazards
assessment or full geologic report identifies the presence
of a geologic hazard that capses a site, building, structure,
or portions thereof to be rendered unsafe or dangerous,
then pursuant to the Uniform Code for the Abatement of
Stmuctwral zmd Geologic Hazards as amended by
subsection (I) of Section 12.10.070 of this Code, the

Planning Director may issve a Notice of Geologic Hazard

and Crder thereon, and may record a Notice of Geologic
Hazard with the County Recorder.

(b} The Planning Director may initiate  abatement
procedures pursuzant to the Uniform Code for the
Abatement of Structural and Geologic Hazards as

- amended by Section 12.10.070(I) of the County Code.
{Ord. 4336, 11/29/94; 43924, 4/2/96; 4518-C, 3/8/99)

. 16.10.120
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i6.16.110 Appeals.

Except as otherwise provided herein, appeals taken
pursuant to the provisions of this Chapter shall be made in
conformance with the procedures of Chapter 18.10,
incjuding appeal of the requirement for geologic hazard
assegsiment or technical report. All appeals taken
concerning the decision to issue and record a Notice of
Geologic Hazard pursnam to the provisions of Section
16.10.105 shall be govermed by the procedures
commencing with Section 501 of the Uniform Code For
the Abatement of Structural and Geologic Hazards as
amended by paragraphs 10 through 14 of subsection (al) of
Section 12.10.070 of this Code. (Ord. 2088, 1/28/75;2281,
4/20776; 3598, 11/6/84; 3808, 4/15/86; 4336, 11/29/94;
4392A, 4/2196; 4518.C, 3/8/99)

Violations.

A.  Compliance. No stncture or land shall hereafter
be constructed, located, extended, converted, or altered
without full compliance with all the provisions of this
Chapter and other applicable regulations. Nothing herein
shail prevent the taking of lawful action as necessary to
prevent or remedy any violation. o

B. Actions Constituting Violation. In the event of a
violatiop of this Chapter or of the provisions of permit
conditions as specified in this Chapter, or if the permit has
been exercised in 2 manner which creates a puisance or is
otherwise detrimental to the public health, safety and
welfare, the permittee shall be given notice of such
violation, and a reasonable time shall be specified for its
correction. {Ord. 3340, 11/23/82; 3598, 11/6/84; 4392A,
4/2/96; 4518-C, 3/8/99)

16.10.130 Fees,

Fees for the geologic hazards assessment, other field
reviews, applications for exceptions, and the review of
technical reports shall be set by resolution by the Board of
Supervisors. (Ord. 3340, 11/23/82; 3598, 11/6/84; 380%8;
4518-C, 3/8/99)
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